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Casting a Fly-Wheel. 


I had recently the pleasure of visiting 
the foundry at Bristol, Conn., of the Ses- 
sions Foundry Company. The immedi 
ate occasion of my visit was an invita- 
tion to witness the pouring of a big fly- 
wheel. I saw what I went to see, and I 
also availed myself of the opportunity to 
look over a modern and a model foundry 
plant. The establishment illustrates in a 
striking way the change that has been in 
progress in the conditions of successful 
foundry practice. An iron foundry is 
now seldom run, and can no more be run 
profitably and successfully, as a side show 
with a machine shop or a 
works unless those estab 


in connection 
steam engine 
lishments are 
The foundryman’s art has grown in scope 
and in importance. He has in these days 
to know so much, to assemble such a va- 
riety of materials, such facilities and such 
a range of special skill that the small 
foundries, if not necessarily disappearing, 
are at least confined within narrow lines 


upon a magnificent scale 


of production. 

The Sessions foundry is an_ isolated 
plant for the production of iron castings 
in great variety, and it produces nothing 
else. It is not dependent upon a local 
trade, but finds its customers throughout 
the New England and Middle States, or 
facilities of trans- 
portation may reach. All its supplies 
come to it by rail, and all its output is dis- 
tributed by the same means. Here are 
thirty acres of land, to begin with, along- 
side the main track of the New England 
Railroad, with a branch into the grounds, 
a mile and a quarter of private track, and 


wherever the modern 


a special locomotive in constant use. The 
main foundry building, in which all the 
molding and casting are done, is 530 feet 
long and 112 feet wide. There is a wing 
on each side 24 feet wide and 18 feet high, 
and a central 
The cu- 


clear of the trusses, space 
64 feet wide and 30 feet high 


polas, of which there are at present five, 


are in the north wing and inclosed by 
brick walls, so that only the tapping 
spouts appear in the foundry. Fig. 1 is 


a good general view of the foundry inte- 
the end 


rooms 


rior, looking toward west 
Between the cupolas are the 
and in 
located a 


men 


core 
wing 
very 
Prac- 


and the core ovens, this 


near the 
fine washroom for 


also 
the 


middle is 
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tically all of the floor space except 
this north wing of the building is 


available, and is used as a molding floor 
Two 25-ton cranes command the central 
space for more than half the length from 
the eastern end. The west end is used tor 
light work. 
through the middle of this end, and on 
side of it are hand lever molding 
machines, or to the number 


There is a central wall 
each 
“squeezers,”’ 
fifty. The cupola for most 
located 


of fc rty or 


of the light conven 


castings 1S 


NUMBER 2. 


liver either at the ground level, which is 


at the level of 


used for sand storage, o1 
the charging floors for coke and iron 
On the south side of the main building 


are ranged the engine and boiler house, 


the tumbling house, sorting room, ship- 
ping room, cleaning and shipping room 
for the larger castings and the pattern 
and machine shops Railway tracks, 
sunk to bring the car platforms to the 
floor level, command the buildings on 
this side The several buildings enume 





nearly half 


iently way down this end 


while the largest cupolas are toward thi 


eastern end The cupola rooms have 
two floors above the ground The fir 

is the charging floor, while on the floor 
above are located a Baker blower and an 
electric motor, each cupola thus having 


its own independent blast. The traveling 


cranes are electrically driven, as are also 
the pattern shop 
barrels for slag in the yard, and, in fact 


varrel 


machine shop, tumbling 
everything except the tumbling | 
for the 
they are located being next to the engin 


little castings, the room in which 


room, so that it was convenient to run a 
small line shaft directly into it. Ther: 
are several hydraulic jib cranes in the 
eastern end of the foundry Tracks 


along the eastern de of the building de 





with the main building occupy 

ly a rectangl There is a large pattern 
storage house, still farther south, and the 
handsome tone ofhce building bevond 
that All t build ire connected by 
vered way ter row 
gage tra extend ou t! ntir 
works. The office has, of course, all the 
modern appliatr including telephones 

to variou tations and pneumatic d 
patch tubes to the different departments 
The buildin are handsom« beauti 
fully kept la fi law front gives 
1 neat finish to tl itire establishment 
I cannot properly at present take up 
re extended spa with an attempt at 

1 description of this interesting plant 
The fly-wheel with which tl account 
precisely alike, 
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which were embraced in a single order 
and cast consecutively, and within a short 
period of time, for the Providence Steam 
Engine Company, and every casting was 
a good one. The habit of seldom losing 
a casting is a most important element in 
the financial success of a foundry, and an 
important factor also in successful com 
petition with the old-school foundries 
The half-tone, Fig. 2, shows a fly-wheel 
casting suspended in the foundry, with 
the foreman in the middle in front of it, 
the assistant foremen at the sides 
The working drawing, Fig. 3, shows all 
the necessary details of the wheel. it 
will be seen that the finished wheel has 
the faces of the rim planed and brought 
snugly together, while the halves of the 
hub, whose faces also are planed, do not 
touch. The rim is turned all over, and 
the finished outside diameter is precise 
ly 18 feet. Steel links are shrunk on 
each side of the rim to hold it together, 
and also another link inside the rim. The 
bolts tapped into the joint on the inside 
of the rim on each side are practically 





steady-pins to keep the two parts in 
match with each other, although there 
could be no reason for their moving after 
being once properly brought together. A 
3-inch keyseat is cut in the middle of each 
half of the hub. The finished weight or 
the wheel is 63,000 pounds. 

The wheel, although molded and cast 
as a whole, is not cast perfectly round, 
allowance being made for the necessary 
planing to bring the halves properly to 
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FIG. 2.—JUST OUT OF THE SAND 
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gether after they are broken apart The 
faces are in fact entirely separated by 
their flat cores, two 2-inch runners, which 
permit some equalizing flow of the metal 
during the pouring, being the only con- 
nection. Notwithstanding that the halves 
of the wheel are thus practically separate 
castings, the wisdom of casting together 
is self-evident. The operation is cheap- 
er and quicker than that of molding sep- 
arate halves, the castings must be per- 
fectly homogeneous and of the same 
size; they will be of equal density and 


weight, so that they will come together 


a) 
~1y, 


better and balance better than two sepa- 


rately cast halves could possibly do 


<-10 


ot The excellent photo which is repro- 





duced in the large half-tone, Fig. 4 
tells the story of the construction 





18 diam.-turned 




















| : ne Vee AT of the mold with great fidelity and 
; >) A BA clearness. The permission to pub- 
OSS s= —h NE lish this photo is an admirable illustration 
face 4° be of the liberality of the American manu- 
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FIG. 3—WORKING DRAWING OF WHEEL. many a foundryman on either side of the 


o 


facturer. There can be little doubt that 
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water will learn something from it; and, 


whatever business caution may suggest, 
it is hard to say who will lose anything 
by it. The photo of the half-completed 
mold of course tells much more than a 
picture of the mold complete and ready 
will be 


that the mold is practically made up en 


for pouring could do. It seen 
tirely of cores, all the pattern work for 
the wheel being the 
the work of the molder consists in 
and 


making of core 
boxes: 


pre yperly bedding. 


setting 


securing 
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extreme position, and for the other hali 
of the mold the spindle is turned half way 
around. Slabs of core for the lower side 
of the rim and for the end of the hub are 
securely bedded. The other cores form- 


ing the outside and the inside of the 
rim are then laid up with the boxes of 
core material which form the arms and 
the entire core inclosure for the hub. The 


halves of the cores for the arms are 


+ 


clamped together by vertical bolts at each 


end, suitable plates or straps with eves 











covering the cores, and the wheel is, 
throughout, a dry-sand casting 

The mold is made in one of the great 
sand pits provided in the foundry floor, 
this one being about midway between the 
large cupolas. The mold 
most of the cores already in place, enough 
left the 


show the entire construction of the 


is shown with 


pieces being out in front to 
mold 
A vertical spindle, or standard, is first set 
up in the centre, and by means of sweeps 
revolving around it a perfectly hard and 
level bed is first provided. The 
spindle is eccentric to its bearings, to pro- 


vide for the eccentricity of the two halves 


central 


of the mold The location of one-half of 


the mold is secured with the spindle in an 








FiG., 4.—PUTTING THE CORES TOGETHER 
being made into the cores for the pur 
pose. The rim is covered with flat slabs 
of core similar to those below, the surfac« 
ibove them is leveled up with sand ana 
the sand is rammed in both outside and 


inside the rim. Short bars of railroad iron 


ire laid radially and together 


the 


pretty close 


above the rim all around, an whok 
is weighted down with heavy weights. As 
the runner has head of probably 3 
feet 
iron at 
the 


The wheel is poured entirely at the hub 


upward pressure of the molten 


the 


the 
rim will be understood, and 


necessity oO! the 


weighting 1s evident 
the two run- 
the 

that 


The size of the runner, or of 
hub, 


the 


ners to the opposite halves of 


may be inferred from the fact 


actual time 
was 
central runner a pouring « 


foot wide 


wheel 
the 
hannel about a 


in pouring the 


occupied 


less than tv 1utes. From 


extended, level, or with a slight 


. ; ; . 
ncline, to each side of the wheel for the 


convenience of the ladles his channel 
\ laid | ot} ; f ¢} f dew . 

Was iaid iengthwise o e tounary, or n 
the direction of the t el of the cranes 
(one large ladk Wa located at each end 
tit,or at each side of the wheel. The iron 
was brought from tl upolas in small 
r ladles. three or ur tappings from each 





lift 
Chis is 


cupola, and the large ladles were not 


ial pouring 
and with the aid 


ed except for tl 
an operation oO in ple 
o easily accotn 


the 


of the two 25-ton crane 


plished that it is difficult to realize 


responsibility of the moment or the co 
operative combination of skill in the 
operators with the judgment of the fore- 
man in charge The hoisting of the ladle 
ind also e necessary movement of it 
forward or backward is dependent upon 
the crane runner, while the tipping ol 
the ladle and the rate of flow of the metal 
is controlled by the man at the ladle The 
pouring begun by one of the ladles 
with a stream nearly a foot wide and 

1 in thick, and although the 
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mold calls for nearly 140 cubic feet of mol- 
ten iron the stream is soon exhausted. Be- 
fore the ladle is quite empty the second 
one has begun to deliver its contents, the 
principal item of instruction to the man 1n 
charge of it being to keep the runner full. 
This ladle empties apparently nearly as 
rapidly as the other, and when its con- 
tents have nearly all disappeared the spec- 
tator indulges in a moment of anxiety as 
to the sufficiency of the supply of metal; 
but it begins to flow from the risers just 
as the ladle is emptied, and the nice cal- 
culation as to the quantity required is 
vindicated. 

The weight of this wheel was of course 
no test of the capacity of the foundry to 
produce heavy castings. The only visi- 
ble limit would be in the ability of tne 
railroads to transport the castings after 
they were made. The cranes in this case 
handled the entire charge of metal in the 
two ladles with perfect ease. For still 
larger castings standing ladles at a sutn- 
cient elevation, with gates and suitable 
leaders to the mold, could of course be em- 
ployed. The pouring of a larger wheel, or 
of similar heavy castings, being a familiar 
and every-day occurrence at this foundry 
it did not interfere with the routine work 
going on in other parts of the floor. 
Not far from the wheel was a large low- 
pressure cylinder poured two or three 
days before and not yet fully uncovered. 
A little further on they were laying up a 
loam mold of another cylinder. The 
pouring of castings of various weights 
for electrical and other service was also 
going on. The foundry makes both tne 
heaviest and the lightest castings that 
customers can call for, and anything be- 
tween. Their advertised range of “ from 
40 tons to a quarter of an ounce,” or 5, 
120,000 to I, is easily within their limit. 
There were on the floor at the west end, 
as near as I could calculate, and as I was 
also told, about 9,000 molds of small 
work, all put up that day and mostly 
made in snap flasks, and the molders 
were pouring them with hand ladles. The 
patterns for this work were in cards, 
and small as to have 
three of these cards to a snap flask. I 


some were so 
saw one man pour twelve of these molds, 
with three separate sprues to each, with 
one ladleful of iron. R. 
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Progress in Gun Making. 
On testing the 8-inch Haskell multi- 
charge February last, by the 
Board of Ordnance and Fortification of 


gun in 


the War Department, only two rounds 
were fired, and at the second round the 
metal between the forward pocket and 
the bore was found to have been crushed 
in; this rendered the gun unserviceable 
The Board has declined to make a 
ommendation for any further expenditure 


rec- 


believing, as it 
powder has in a 


on multicharge 
does, that 


guns, 


smokeless 
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great measure obviated the necessity for 
the multicharge gun. 

The 8-inch Gatling gun provided for 
by the Act of June 6, 1896, is now under 
process of construction. 

The mill for hot rolling the segments 
to be used in the manufacture of a I0- 
inch Brown segmental tube, wire-wound 
gun, also the machine for winding wire 
on the gun with the requisite initial ten- 
sion, are completed, and the wire and 
steel for the segments have been made. 
The lining tube is now in course of con- 
struction at the works of the Bethlehem 
Iron Works. It is expected that the gun 
will be ready for test about July 1, 1808. 

The Bethlehem Iron Company is also 
making excellent progress on its 100 gun 
contract of recent date, and it is expected 
that these guns, consisting of twenty-five 
8-inch, fifty 10-inch and twenty-five 12- 
inch guns, will be completed and deliv- 
ered considerably in advance of the con- 
tract time 
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Modern Practice with Worm Gearing. 


BY F. A. HALSEY. 


Several references have of late ap- 
peared in these columns to the fact that, 
in the face of the good results now being 
obtained, the old prejudice against worm 
gearing, on account of its supposed low 
efficiency and short life, is dying out. 
These good results are the outcome of the 
application of principles which are by no 
means a late discovery, and it is expected 
that the following article will contain 
much that to some of the readers of this 
paper is not new. At the same time it is 
an undoubted fact that the best practice 
with worms is understood by but few, 
relatively speaking, and some of the illus- 
trations to follow are believed to be new. 
No better illustration of the fact that 
good practice with worm gearing is not 
yet widely understood could be given 
than the statement in a recent and excel- 
lent work on gearing that “the diameter 
of the worm is commonly made equal to 
four or five times the circular pitch,” the 
fact being that such proportions are dis- 
tinctly bad if hard work is to be done. 

It should be stated at the beginning 
that while the following article is not 
offered as a presentation of all the data 
necessary for assured success with worms 
under all conditions, it is hoped in it to 
make the general conditions of successful 
practice plain, and to present the “ state 
of the art” 

The essential change in practice which 
has improved the results obtained with 


as it exists to-day. 


worm gearing has been an increase in the 
pitch over what was formerly considered 
proper. There is no doubt whatever that 
this change has increased the efficiency 
of the gear, and, what is of more impor- 
tance, has reduced the tendency to heat 
and rapid wear. This is not only a fact, 
but it is a sound conclusion from theo- 
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retical considerations, which might have 
been predicted under proper examina- 
tion. 
THEORY OF WORM EFFICIENCY. 
The reason why an increase of pitch, 
other things being equal, or in other 
words, an increase of the angle of the 
thread, gives these results, will be under- 
stood from Fig. 1. Ifa 6b be the axis of 
the worm and ¢ d a line representing a 
thread, against which a tooth of the wheel 
bears, it will be seen that if the tooth 
bears upon the thread by a presure, P, 
that pressure may be resolved into two 
components, one of which, e f, is perpen- 
dicular, while the other, e g, is parallel to 








the thread surface. The perpendicular 
: b 
—— 
h 
P 
d 
Jn 1 
a f 
Cc 
American Machinist 
Fig. } 
THE PRINCIPLE OF WORM EFFICIENCY. 


component produces friction between the 
tooth and the thread. The useful work 
done during a revolution of the thread is 
the product of the load P and the pitch of 
the worm, while the work lost in friction 
is the product of the perpendicular pres- 
sure e f, the coefficient of friction and the 
distance traversed in a revolution, which 
is the length of one turn of the thread. 
Now, if the angle of the thread be 
doubled, as indicated, the load P remain- 
ing the same, the new perpendicular com- 
ponent f h of P will be slightly reduced 
from the old valve e f, while the length 
of a turn of the thread will be slightly in- 
creased. Consequently their product and 
the lost work of friction per revolution 
The 


however, be 


will not be much changed. useful 


work per revolution will, 
doubled, because, the pitch being dou- 
bled, the distance traveled by P in 
revolution will be doubled. The ratio of 
the lost work to the useful work is there- 
fore reduced by the increase in the thread 
angle, and since the tendency to heat 


one 


and wear is the immediate result of the 
lost work, it follows that that tendency is 
reduced. For small angles of thread the 
change is very ,and continues, 
though in diminishing degree, until the 
angle reaches a value not far from 45 de- 
grees, when the conditions change and 
the lost work faster than the 
useful work, an increase of the angle of 
the thread beyond that point reducing the 


rapid 


increases 


efficie ncy. 
This general consideration of the sub- 
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ject shows the principles at the bottom of 
successful worm design, but a more exact 
According to 
Professor Barr the efficiency of a worm 
gear, the friction of the step being ne- 
glected, is: 


examination is desirable. 
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These formulas give no clear indica 
tion of the manner in which the efficiency 
varies with the angle, and the diagram, 
Fig. 2, has been constructed to show this 
The scale at the bottom 


the angles of the thread from 0 to 90 de- 


to the eye. gives 


culating the diagram 05 — this be- 
comes 
tan per maximum efficiency 9512, 


and by referring to a table of natural tan- 


gents we find that 







































tan a (l1—f tan a) grees, while the vertical scale gives the a tor maximum efhiciency 43° 34 
e= : calculated efficiencies, the values of which Similarly for the worm and step the re 
tan a-+f ; : : 
p hick have been obtained from the equations  cyJt js. 
in which, 
and plotted on the diagram. The upper 
{hcie . . tan a lo! maximum Ihciency 
e = elhciency curve is from the first equation, and gives nis , aiitinties 
a = angle of thread being the angle df 1 the efficiencies of the worm thread only; 2+af 27 which for f 05 
of Fig. 1 while the lower curve, from the second 1.318 
= coefficient of friction. auati o cs the combine ‘Ge cy : 
f equation, Qive the ce mbined ethcien ond table of tangents tells us again that 
To study the effect of the step, a con- of the worm and step. In the calculation 
Ag ; a for maximum efficiency 52° 49 
venient assumption 1s that the mean fric- for the diagram it is necessary to assum 
tion radius of the step is equal to that of a value for f, and this has been taken Of more importance than the angle of 
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iy. 2.—RI \TION BETWEEN THREAD ANGLI AND EFFICIENE 
the worm. This asumption would only at .05, which is probably a fair mean maximum eft ney is the general char 
be realized in cases where the step is a value. The experiments made by Mr acter of the curves, of which the most 
collar bearing outside the worm shaft, Wilfred Lewis for Wm. Sellers & Co. pronounced peculiarity is the extreme 
and the preceding and following formu showed an increase of efficiency with the flatness, showing that for a wide range 
las therefore represent extreme cases, one speed. The present diagram may be con of gles tl ency varies but littl 
of a frictionless step, which would be sidered as confined to a single speed, and 7 r the upper curve there scarce 
approximated by a ball bearing, and the at the same tim: not to be understood ly any choice bet n 30 and 60 degrees 
other of a step having about the extreme as showing the exact efficiency to be ex- of angle, and but little drop at 20 degrees 
friction to be met with Most actual pected from wort but rather to exhibit \t first sight t lower curve might be 
cases would therefore fall between the to the ey¢ the general law connecting the thought the 1 t etul of the two, as it 
two Again, according to Professor angle of the thread with thé iency includes the effect the step, but a little 
Barr, the efficiency of a worm and step The curves will be seen to rise to consideration will show that this is not 
on the above assumption is: * maximum and then to drop The exact the case. For most cases in which worms 
] f ] ’ ] hit ] ‘ ; - ' : 
tan a (l—f tan a) Values | the angie ¢ thread to give are used the « ency of the transmission 
‘= approximately maximum efficiency may be easily found little account. What 
tan a+ 2 | by the methods of the calculus, th the designer concerns himself with is the 
Notation as before sults being question durability and satisfactory 
For worm thread alone the ¢ ie! working, and the results to be expected 
* The n of s is s is at a maximum when in tl pect best shown by the up 
what inv ed and need not be It ce CC. 
per ¢ ( “ high efficiency means 
should, however, be stated that t tan a v6 , oy ' . 
at sh dnt , be square ; i durable wv Throughout this article, 
files in comn se affect the res e Substituting the value of f used in in fact, the chief significance of ethciency 
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lies in the fact that low efficiency means 
rapid wear, and vice versa. 
EXPERIMENTAL CORROBORATION OF THE 


rHEORY. 
The experiments of Wm. Sellers & Co., 
referred to, go far to confirm the 
From the 
present standpoint it is unfortunate that 


before 


soundness of the above views. 


those experiments did not cover a wider 
range of worm thread angles—those act- 
ually used being 5 
10 Other 


however, made on spiral pinions of high- 


degrees, 7 degrees and 


degrees experiments were, 


er angles, spiral being under- 


stood by Mr. Lewis to mean those pin- 
ions having the mating gear a true spur, 


pinions 


the pinion shaft being at a suitable angle 
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Lewis were of 
the usual pattern without balls. 
The variation of the coefficient of fric- 


the worms used by Mr. 


tion with the speed lends an interest to 


Fig. 3, which is a series of curves ob- 
tained from the results published by Mr. 
Lewis in the same manner as the crosses 
of 


being in fact the same as that appearing 


Fig. 2, the curve for 20 feet velocity 


The other curves of 
of Mr. 


velocities 


as crosses in Fig. 2. 
Fig. 3 
Lewis, 


are obtained from those 


and cover a range of 
from 3 to 200 feet per minute at the pitch 
line, as noted at the right. In this dia- 
gram the results obtained by Mr. Lewis 
on worms are plotted direct, but the ex- 


periments on spiral pinions have been 
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FIG. 3—RELATION BETWEEN 


EFFICIENCY, WITH C 


with the gear shaft to bring the pinion in 
a construction which is ex- 
the Sellers 
Mr. Lewis gives a formula 
by which the efficiencies of worms can be 


proper mesh 


emplified in well-known 


planer drive 


calculated from those for spiral pinions, 
and in the absence of direct experiments 
on worms of high angles, his results for 
spiral pinions have been modified by this 
formula to read for worms. The results 
for the two forms of gearing differ by 
less than 5 per cent for the extreme case 
To compare the re- 
Pro- 


fessor Barr’s formula, a speed has been 


of his experiments 
sults obtained by Mr. Lewis with 
selected from the experiments giving the 
nearest coefficient of friction to that used 
The 


where 


in obtaining the curves of Fig. 2 
results have been plotted in Fig. 2, 
they appear as small crosses, and will be 
seen to have a very satisfactory agree 
ment with the 
they should be compared, as the steps of 


lower curve, with which 


ASES 





rFTHREAD ANGLE, SPEED 
FROM PRACTICE 


AND 


modified as explained above. Inspection 


of the curves shows that while there is a 
progressive increase of efficiency with the 


speed, there is, nevertheless, not much 


probability, or indeed room, for further 


improvement beyond the speed of 200 


feet per minute. It will furthermore be 


seen that the efficiency drops off much 


less for low angles of thread at high 


speeds than at low. 
In interpreting this diagram, it should 
be 


worm depends upon the amount of power 


remembered that the durability of a 


lost in wear, and not upon the percentage 
The ability of 
absorb and carry off the heat due to fric 


so lost. a given worm to 
tion is fixed, and does not vary with the 
speed. That is, a given worm running at 
revolutions under a 


ott 


100 given pressure 


can cary as much friction heat as the 


same worm at 200 revolutions, while it, 


under the same pressure, would transmit 
but one-half the power in the former case 





January 13, 18608. 


that it would in the latter. In other 
words, the percentage of lost work might 
be twice as much at the lower speed as at 
the higher without increasing the tend- 
ency to heat. 

The increase of with the 
speed is a valuable property of worms, 


efficiency 


do much more work 
Thus the 20 
degree worm at 20 feet per minute lost 
the 
Increasing the speed to 4o feet doubled 


and enables them to 
than they otherwise would 


21% per cent. of work in friction 
the work applied, and, had the efficiency 
have doubled 
In point 
of fact, this increase of speed diminished 
the of to I7, the 


amount of loss and heat, instead of being 


remained constant, would 


the friction heat to be dissipated 


loss and 


percentage 
doubled, was only increased in the ratio 
of 160 to 100. It is plain from the diagram, 
con- 
tinue much beyond a velocity of 200 feet 


however, that this action does not 
per minute, beyond which the amount of 
loss must be more nearly proportional to 
the speed, and this doubtless has some 
connection with the fact observed by Mr. 
Lewis that 300 feet per minute is the limit 
of speed when the gears are loaded to 
their working strength, and that the best 
conditions are obtained at about 200 feet 


per minute. It is proper to add, how- 
ever, that in the cases from practice given 
later there are three which have been 


made repeatedly, and which are conspic- 
uously successful, in which the velocity 
exceeds 600 feet, and one in which it ex- 
No doubt, all 


cases, if the pressure on the teeth could 


ceeds 800 feet. in such 
be known it would be found to be light. 

It will be seen that an increase of speed 
for any under pressure 


leads to an increase of friction work, and 


worm constant 
the limit is reached when the worm is no 
longer able to carry off the heat gen- 
erated fast enough to prevent undue rise 
in temperature. Furthermore, this limit- 
ing speed depends upon the pressure, it 
being higher for low pressures than for 
high. A worm having an angle which 
might be successful at low speed may fail 
at high speed; but it would seem that any 
worm which is successiul at high speed 
should also be successful at low, which ts 
instinct. 


in accordance with mechanical 


(Conclude 


A AA 
New Free List for Holland. 


By a recent ministerial order the Gov- 


i next week 


ernment of the Netherlands has placed 
certain iron and steel articles and ma- 
chinery on the free list, which will par- 
ticularly interest certain American man- 


Include d 


exhausters and 


ufacturers and exporters in 
the order are ventilators, 
bellows which are worked by steam, gas, 
petroleum or electric motor only, and are 


&e Ventila- 


tors for ordinary ventilating purposes and 


used in factories, on ships, 


not worked by the afore-mentioned mo- 
shall 


existing duty. 


tive power remain subject to the 
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— ? run independently, or both together will be seen, those on the intermediate 

Duplex Milling Machine. Che feeds are taken direct from the driv- shaft being mounted on a common quill, 

We illustrate with this a milling ma- ig shait, and with a quickly adjusted by the adjustment of which endwise the 
chine by Beaman & Smith, of Prov- compounding arrangement, the max- different gears may be brought into ac- 
idence, R. I., which is notable for its size, imum teed of platen can be maintained tion; at the same time the feed cones 


and has as well some features not usually 





found in this class of tools. The main 
bed which carries the spindle up 
rights is in one piece, being made 
with a gap in the centre for the 
reception of platen bed Below 
this gap the bed is of a very heavy 
section to compensate for the opening 
in its top. A common construction is to 
attach short beds to the side of the platen 
bed by screws or bolts, giving two ver 
tical joints between the two spindle 
heads, which this construction obviates 
The platen bed is securely fastened in th« 
main bed gap and each end has a box k 

support reaching to floor. The platen is 
moved by a screw by hand or power, and 








is also provided with a quick movement 
by power in either direction. Each up 
right has an independent screw adjust 
ment for the placing of the spindles at a DUPLEX MILLING MACHINI 


Driving Cone Shaft 
in Bed 








een at the end of the machine provide a 
range of feeds for each pair of gears 


he spindles have a taper hole in their 





trontends with bolt holes runningthrough 





—_S 


N 


ZZTVA\Ss 
/ 


their entire length for bolt to secure taper 














hank arbors, or cutte1 and also have 

a threaded end for face mills. The 

a a pindles can be run in either direction 

or slab or face milling he machine is 

provided with a plunger pump for the 

| AE g lubrication of cutters, the lubricant be 
ing returned from the platen through 

piping to a tank which ts inclosed in the 


Following are the general dimension 


| TTT se _‘istance between ends of spindles from 
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o~ g hin 
few t ee 
greater or less distance ipart. Each  regardl ol t pt of spindles, there- t ’ has a very fan I ind. One thing 
spindle head has also a vertical screw by obviating ommot ult with mull- $ quite certain, | r, and that that 
movement foradjustmentabove the platen. ing machines, tl lowing down of the the only w t nt per] 
The dade: power is from a heavy cone feed when large cutters are used. This. tion is to do it i dream, and the man 
pulley geared to the spindle with two arrangement of feed gear is shown in wl vorks upon that problem is dream 
ratios of gearing. Each spindle can be Fig. 2, in which three pairs of gears ing whether | leep or awak« 
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Notes on Rolling Mill Designing. 


BY A. RANDOLPH. 


ROLL DRIVING PINIONS. 


The roll pinions are a very important 
part of a roll train, but until the last few 
given 
teeth 


years very little attention has been 
to the designing of proper shaped 
for them. A great many of those made 
several years ago had tooth shapes made 
by some handy rule of the pattern maker, 
with more regard to convenience than to 
getting a correct shape. They were gen- 
erally noisy, failed to give a smooth mo- 
tion and wore out rapidly. 

Some pattern makers laid out cycloidal- 
shaped teeth, which ran fairly quietly, but 
they were not very strong, because the 
base of the tooth was generally too thin. 
Some attempted to get a stronger tooth 
by using a small generating circle, but 
this produced a tooth with a thin point, 


which was also objectionable. 


In the hope of overcoming these 
troubles the double helical or “ herring 
bone ” style of tooth came into use. This 


was an improvement, because this style of 
gear can be made to run quietly with al 
most any shaped tooth used, if the angle 
of the spiral and width of face are such 
that the angular advance of the spiral 1s 
than the pitch the 
tooth has a bearing near the pitch line. 


more circular and 
These gears will run quietly and give a 
smooth motion to the rolls, but with the 
same tooth curves will not be much more 
durable than straight teeth. Some claim 
the helical tooth is stronger; but this is 
very doubtful on pinions of few teeth. I 
know of a case where helical roll pinions 
were replaced by a straight tooth gear of 
equal pitch and face, but with the face 
divided into three sections, separated by 
narrow half shrouding, which proved to 


be much stronger and gave a_ very 
smooth motion. With straight teeth the 
bearing may be across the entire face, 


but with spiral teeth, unless both tooth 
contour and spiral are correct, the stress 
may be concentrated on a limited portion 
of the face. It is of course obvious that a 
pattern for a spiral tooth pinion is much 
more difficult to shape accurately, and for 
this reason a straight tooth is preferable 
if there are 

It may be 


no serious objections to it. 
said that if the pinions are 
not parallel all the stress may be on one 
straight tooth, but 


lack of alignment, 


there is 
for 


no 
the 
bearings of roll pinions are always of a 
solid fully 
equal to the requirements 


end of a 
excuse for 
very and massive structure, 

conditions, I 
no spiral 
tooth, and I do not hesitate to say that, 
on the whole, the straight tooth is better. 
As to tooth shape, there is not 
doubt that the involute is better than any 
Reuleaux states that in 
Europe the involute, with a contact angle 
of 21° to 28°, and length from pitch line 
to point 


Considering present see 


sufficient reason for using the 


much 


other now in use. 


° 


.22 to .25 of circular pitch, is 
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Also that the pinions vary from 
There is no good 


used. 
nine to sixteen tceth. 
reason for having less than twelve teeth 
used for any other purpose, there is no 
reason for following any particular inter- 
changeable system of laying off teeth, 
hence the shape should be the one best 
adapted to the special conditions. 


The accompanying drawing shows 
tooth proportions for pinions having 
fourteen teeth of the involute curve, 
generated by a base line at 22%° angle. 


The length A =.25 & cir. pitch. 
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diameter. The length N should extend 
through the bearing enough to prevent 
the coupling box from rubbing against 
the brasses. 

The tooth curves should be true invo- 
lutes and not approximate circular arcs, 
and the pattern should be very accurately 
it would be better if the 
cut. I think the 
would be to 
-a hollow cylinder 


made; in fact 
teeth 
right way to 
make a metal pattern 
of a length F, with the teeth milled or 


planed and the balance of the pattern of 


were machine 


make them 






































The flank below the base line is parallel wood. The mold should be dry sand. 
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ROLLING MILL PINIONS 
as far as the fillet radius, which should be and baked with the metal part of the 
as large as possible and yet clear the’ pattern in place. This would make it 
tooth corners on the mating wheel. The _ possible to have casting. so accurate that 


diameter of base circle B—B is .925 of 
the diameter of pitch circle P—P. The 
diameter D should be a little less than the 
pitch diameter, so that the shrouding will 
not be in contact The 
face F should be at least equal to the 
pitch diameter, and is better if made 1.2 to 
1.25 of the pitch diameter. 
quarter of the circular pitch. 


while running 


S may be one- 
V = 6 of 
pitch diameter, except on sheet and plate 
mills, which have larger driving spindles, 
and |’ should not be less than the spindle 





there would not be the least trouble in 


getting a quiet running gear, giving a 
» that 


patterns so 


smooth motion to the rolls equal t 
With 
made the face clearance may be I-16 inch 
6-inch 


of any spiral gear. 


for I-inch pitch, up to 3-16 for 
pitch, and the bottom clearance % to 
5-16-inch. 

Wood patterns are made by hand, and 
molded in About 
these clearances should be allowed. 


double 
The 
shrouding D is to be turned and the ends 


green sand. 
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FIG. 1.—A PERSPECTIVE SKET< 
of the teeth above the shrouding faced to 
an angle as shown. 
In treating this subject I have been 
obliged to depart from the lines followed ¥ a mI 


in previous articles, because there is not 
make 
Therefore | 
proportions 


sufficient uniformity of practice to 


an average standard from 
have given 


which, though they may not be found as 


methods and 


a whole in actual practice anywhere, yet 
nothing has been proposed which is con- 
trary to good mechanical practice 


AAA 
Sketching. 


BY W. H. SARGENT 


The art of sketching is often in demand 
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to let a 
customer know what is proposed or to 


ings for ordering parts to match; 
show that his order is understood; draw- 
ings for quotations illustrating the article 
quoted; 
special alterations in machinery or tools; 


drawings for record showing 


drawings new ideas when in 


suggesting 





TCHING 


im 


Zz 











ro SCA 
conference with others. Fig. 1 is a simple 
illustration of perspective sketch, the 
most comprehensive style, but the most 
difficult, since beginners are usually 


bothered to understand why lines which 


they know are level in the original should 


be drawn on an angle, as A B in the 


sketch. The problem of converging lines 
is often fatal to the rapid use of this style 
of work; moreover, figures do not attach 


themselves readily to a perspective draw- 


hence it is doubtful if the mechanic 


ing, 


will find as ready expression in perspect 


ive as in the usual form of projection, as 


shown in Fig. 2. Paper ruled as in 


Fig. 3 is helpful in sketching, the ruling 
being a guide as to direction, while the 
measurements are made by counting 


square, a ruling of eight squares to the 


inch representing inches in a scale of 1% 
inch per foot, and 12x12 ruling being use- 
ful for plans 1 inch to a foot 

The worst part of a sketch is in making 
The 


the paper frightens one 


big white surface of 


a beginning. 
Here is a 


SUX 


gestion which will help you: Put some 


thing at once on the paper—some forn 





I DETAILS 
having length and readth resembling 
the greater proportions of your subject 
Draw a center line, an axis, if the nature 


of the subject will permit, and build your 


drawing Always look for 


the greater dimensions first; let the de 
tails wait. Thus you will have your paper 
somewhat covered with lines, and it will 
cease to stare at you Possibly this is 


why it is easier for so many to draw upon 


ruled paper 


Don’t be afraid to feel your way with 
lines until vou reach the correct form 
If you get let I correct 
leave it until the drawing is complete. It 
is a common error to draw too large If 
you do so rub it out and make it smaller 
Don’t expect to get all your circles true 
nor you! line mootl ( n't even 
draw a straight é yu Very few 
people Don’t try it your 
straight ie | es of rt 
giving your attention to the general di 
rectio1 Detached etch hould | 
made of all detail r complicated por 
tions, and enough dimensio1 suld be 
indicated that the hole be a 
cu itely ( I cl 
much as you would write out ur note 
of a lecture or peech. Sketche re a 
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deal of 
“talk goes with them.” All dimensions 
should be figured and all needed memo- 


A good 


’ 


pictorial shorthand. 


randa should be noted. Unfortunately 
there is no well defined system of abbre- 
viations for mechanical terms, but the 


more useful ones will suggest themselves. 
Proficiency in sketching is not obtained 
except by practice and observation. Stu- 
dents in the art schools practice sketching 


from casts and models weeks, months, 
and even years, until the hand is taught 
to faithfully portray what the eye has 
learned to see correctly 

, FT F 


The Harthan Pneumatic Tool. 


The tools of this class which began to 
appear before the mechanical public a 
out very 
A pneumatic tool 


few years ago started with a 
unsatisfactory name. 
may be almost anything that is driven by 
Usually is meant 


hammer, as a 


compressed air. what 


is a substitute 


pneumatic 














THE HARTHAN PNEUMATIC TOOL 
for a hand hammer, and in connection 
with some one or other of the numeyr- 


ous tools which are driven by the hana 


hammer. The pneumatic tool is there- 


fore used for rock drilling, stone dress- 


ing, riveting, calking, chipping, &c., or 


for simple hammering. 
The present interesting member of its 
1 


class is shown as a chipping tool, or, in 


fact, a combined hammer and chisel. 1n 


the socket where the chisel is inserted, 
tools of other shapes, from a_ center 
punch up, may of course be used. Prob- 
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ably nine out of ten of the practical me- 
chanics who glance at the half-tone will 
ask, as the very first question, Where 15 
the throttle? One of the peculiarities of 
the machine is that it throttle. 
The first air admission and the speed and 
force of the blows 
are regulated and 
controlled entire- 
ly by the pressure 
endwise which the 
operator puts 
on the 


has no 





up- 

If ih 5° 
there is no press- in 
ure there 
no motion; a light 
pressure will give 
a light blow, and 
a heavier pressure 
heav- 
will HH) 


we } 


tool. 





will be }| 


will give a 
ier 
appear 


blow, as 
when 
come to under- 
stand the 


struction 


con- 
and op- 
eration of the tool. 
It is 
that in all tools of 
this kind the chis- 
el, or whatever 
the tool may 
is constantly 


understood 


be, 














pressed against 
the work, and the 
blows are rapidly 
showered upon 
the chisel, or tool, 


holder. This pecu- 





enables it 
the 


liarity 
to produce 





long, unbroken 
chips of metal 
which are some- 


times shown. 





It may require 
some little careful 
study to fully un 





derstand the con 


struction and op 
this 


Referring to 


eration of 
tool. 
Fig. 2, which is a 
partial longitudin 
al section, it will 
be seen that the 
body of the tool 
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consists of two 


Fig. 2 
long tubes, the 
larger being the 
hammer cylinder and the smaller the 
valve cylinder These tubes are con- 


nected at each end by light cast sleeves or 
jackets. The lower end is shown enlarged 
in Fig. 3; Fig. 4 is a cross section on the 
line 6—6 of Fig. 3: Figs. 5 and 6 are 
vertical or longitudinal sections indicated 
on Fig. 4 by the lines 7—7 for Fig. 5, and 
8—8 for Fig. 6. The bore of the hammer 
cylinder is parallel for the entire length 
of it, with ports or other openings cut 
into it. Inclosed within the hammer cyl- 


inder is a sleeve, 14, capable of a limited 
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longitudinal movement, as indicated at 19. 
This sleeve, shown externally in Fig. 2 
and in section in Fig. 3, has a collar 
which The collar 
fits the which it 
moves, and the upper surface of this col- 
lar being exposed to air pressure trans- 
mitted by the little passage 21 communi- 
cating with the main supply pipe, the 
sleeve is normally pressed downward, al- 
though shown in Fig. 3 in the upper po- 
sition. This the 
of it a contracted section or neck form- 
ing an annular chamber, or passage 16. 
The air passage 11, Fig. 5, communicates 
at its lower end with the hammer cylin- 
der by means of an opening 12 in the 
same radial plane as the opening 8, and 
communicating at its upper end with the 
valve cylinder at 13. When the sleeve 14 
is clear down this passage is closed, but 
when it is up the passage is open and air 
is free to pass to the valve chamber. The 
sleeve has two internal the 
smaller one at the bottom, this 
fits, without binding, the tool shank or 
socket 23. This slipped out of 


limits its movement. 


annular chamber in 


sleeve has on outside 


diameters, 
and in 


may be 






= 
i 


— 





will and 


the sleeve at other tool in- 
The top of the shank is flat, and 


end is 


any 
serted. 
when it is in place its 
against the block 24, intermediate 
tween the shank 23 and the hammer 25. 
When the block 24 is pressed upward by 
the little 
which engages the sleeve 14, lifts it and 


upper 
be- 


pressing on the tool pin 27, 
admits the air to the valve 

The working blows are given to the 
tool by the hammer 25, which is a cylin- 
drical block driven back and forth in the 
hammer cylinder by the alternate admis- 
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sion and discharge of the air. The blow 
of the hammer comes on the intermediat« 
block, and through this to the tool. The 
the in 
diameter to enable it to pass into the up- 
Provis- 
rf 
air in the lower end of the cylinder, which 


lower end of hammer is reduced 
per end of the movable sleeve 


ion is made for confining a portion 


serves as a cushion for the hammer, ren 


dering the blow more elastic, and pre 
venting the upsetting or breaking of tne 
striking face 

The valve rod, with the valves on each 
of it, 
well as a slight movement endwise. The 
the 


end has an oscillating motion, as 


oscillating movement is caused by 


hammer, in its strokes up and down the 
cylinder, alternately striking the tappets 
50 and 51, which project a short distancs 
the Their do 
stand radially, one tappet at 
side of the radial line and the other tap 
pet on the other side of the line, so that 
the them 


into races nor 


cylinder 


be ing one 


hammer striking alternately 
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Fig. 5 
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Fig. 6 


causes the required oscillation The ena 
movement of the valves is caused by the 
the 


the other 


admission of 
nd then to 


alternate ait 


pressure to 


one end a The ar 


rangement of ports and the valve action 
in detail is too intricate for us to attempt 
to fully follow out here. 

The hammer in this tool has mucl 
longer stroke than is usual, which ena 


bles it to strike a quick, sharp blow and 
to i 


return gradually 


thus the 


voiding 
] ? — + 
l (On account « 


the 


Se alls 
jar usually ex 


I 
the slight end thrust or vibration, 


tool can be used in the most trying posi- 
tions, high over head, under the feet, or 
in any nook or corner that can be 
reached. The instantaneous control of 
the speed and force of the blow is a val- 
uable feature, as also is the lightness of 
the tool The total we ht of the one 
shown in the half-tone, with a head or 


tool weighing 134 pounds and a hammer 
. . 


stroke of 15 inches, is about 8 pounds. It 
will run wit light pre ‘ 40 to 
45 pounds being usually s sent The 


Har- 


inventor of this tool is Frank E 


than, Worcester, Mass 
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Molders’ Gates. 

\ MOOK! 
Cast and 
metals, even forged iron and steel, break 


iron other homogeneous 


according to a fixed law which is as un- 
correct 
to the 


do 


A 
applied 


varying as the law of gravity 


knowledge of this law 
of molders’ would 


forming gates 


the 
The results of badly 


much toward improving molders* 


skill and usefulness 


shape s gates are to be seen in the blem- 
ishes on every casting pile in the land 
There are two sources of loss growing 


out of these defects: the loss of labor and 
iron in chipping off stumps of gates left 
on, and the “ break in” which blemishes 


B 
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Fig. 1 
CORRECT GATING 


a casting which is to be finished, some 
times compelling condemnation 
These 


night’s dream 


hints are founded not on last 
but on long observation. 
Only a few days ago an anvil block was 
one of the 


Middle 


larg 


seen on a truck coming out of 


largest foundries f the 
State 


eeder, 4 inches high 


one oO 
cities with the stump 


to be 


ota 
planed off, 
somebody's expensive blunder in shaping 
gates. 

molder, the 


\ superior from 


Bn” 
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Fig. 2 


BRI ING IN 

good shops in Paris, made a lintel box 
hat illustrates our subject. Fig. 1 gives 
the two broken off ends of the lintel 
One of th portant particular co 
erning gates that they should have 
the proper weak: where they a1 
be broken off; but the gate A, Fig. 1 
presents inste the strongest ps ble 
shape, just rig pulley arm where 1 
joins the fillet y 
“ bre I when broken close to the 
ub of a The dotted line at 
gives hap thie t I Phe 
other end of the lintel illustrates error in 
gating. It w le just right for 
riser, and fe g off, but so taper- 
g@ that S pou gate it caved in, as 
shown in the dotted line / 

Having « e f dit S p 


piece of an iron | 
as shown 


then 


in 
Their 
strength, but 


of 


Fig. 2, 


yarreil COV« 


} 


¢ wave 
la} Lav 


red with ti 
1 


ts, 


tf several 


l knox kec 


| them great 


a sharp blow with the point 





of a riveting hammer, close to the roots, 
removed them, when they all broke with 
D 
C 
in in Mach st 
Fig. 3 
WHY DOES I! BREAK SO 
the same ftractur: tearing out a Cavity 
as shown by the dotted lines; the four 
sides of the pyramids being strongly ta 
pered gave the highest “tear in” condi 
tions 
Some years ag the English Me 

chanic and World of Science,” a maga- 
zine having a large correspondence from 
ll over the world, had a question sent 
by a shop hand in a railroad repait op 
He sent a sketch, Fig 3, Stating hat 
many locomotives came to the shop with 
wrists broken, as shown at C, and ed 


why they all brok« 


fracture, and nevet 
apparently easier 
dotted line D 


subject, I 


mr 


Feeling interested i 


with that deep cu 


ed 
ind 
by 
the 


h 
fracture 


with the shorte 


shown 


| that it would 


was im] er 
be a “ poser,” which induced me to watch 
for six months, but inswer came So 
t appears ‘ \ e full” « out 
ide thinkers wh re as unable to answer 
this machinist’s knotty question as are 
( nd engraver when requested to 
exp the war te bre {¥ f 
heir casting 
4 preser t Pp nota <« t 
ce 
| 
E F 
} 
j 
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little exaggeration to make them im- 
pressive. 
These gates are exactly alike in size 
where they break, and start at exactly 
the same point, but the course of the 
fracture is determined by the size, rigid- 
ity, or elasticity, at another point, or, in 


other words, by the angle at which 


that gate takes its departure from that 


ff. sae 
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Fig. 5 
WHERE TO STRIKE 


breaking point. That strikes one as a 
strange law, but that law is certainly in 
force on our globe. These lines of frac- 
ture, in connection with the shapes given, 
are easily tested 

Fig. 5 presents an ordinary gate at- 
tached to a casting, the arrow indicating 
the proper point for the hammer blow 
in breaking it off. This indicates the al- 
most universal practice, but not one in 
thousands of workmen can give the rea- 
son why. A blow at that point puts the 
tensile strain at the bottom of the sprue, 
where the breaking point is as distinctly 
fixed by the shape as by the “ notch in 
a stick.” At the top side that point is 
not so fixed, and it would not break as 
easily, nor as true, if the blow was given 
on the opposite side. 


AAA 


Letters from Practical Men. 
A Tool Withdrawing Device. 


Editor American Machinist: 

In connection with the articles recently 
published in the “American Machinist” 
on lathe stops, I would say that I saw in 
1874 a threading tool with adjustable and 
renewable blade, like made 
by many smal! tool manufacturers, and 
the the blade was 
clamped was provided with means for 
giving the blade sufficient movement to 


those now 


stock in which 


allow of its being withdrawn automat- 


ically from the thread. The operation of 
the tool was something like this: It was 
held in the ordinary toolpost and the 
cross slide adjusted for a chip. Under 
the head of the binding bolt on the tail- 
stock on the front side of the lathe (the 
tailstock was the ordinary kind with two 
binding bolts—one on each side of the 
tail spindle) was clamped a piece with a 
slot in it for adjustment, and a hook at 
one end. As I remember it, this was 
about 11% inches wide by 18 inches long 
and 4 inch thick. The thread tool blade 
was held in position by a short lever, and 


/ 
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the lever by a latch; a spring was con- 
nected to the shoe in which the blade was 
clamped to the stock, and by adjusting 
the slotted piece held in place by the 
tailstock binding screw, so that the hook 
upon its end would trip the latch at the 
right moment; as soon as the tool ar- 
rived at the end of its cut it was auto- 
matically withdrawn; then the lathe was 
reversed and the cross slide adjusted for 
another chip. The tool blade was moved 
back to its former position in readiness 
for another cut by operating the short 
lever by hand. It was a well made and 
very convenient tool, and I saw a num- 
ber of screws very successfully cut with 
it. The arrangement on the tailstock 
was only temporary, and used for that 
time only. In using a lathe stop on 
the carriage feed great accuracy is de- 
sired. I should say the pieces must be 
accurately center-reamed for 
If some were reamed deeper than 
upon the which the live 
was placed it would make a dif- 


very 
depth. 
others 
center 
ference in the relation of the stop to the 
MACHINIST. 


end in 


end of the piece. 


AAA 
Cracks in Boiler Sheets. 


Editor American Machinist: 

Some cases of boiler practice that have 
come under notice would seem to 
throw some light on a possible cause 
the boiler, you 
speak of in your issue of December 16 5 
havingexploded at Rochester, N. Y. One 
of these was that of a pressure 
tank, air and cold water, 
about 50 inches diameter, with heads as 
shown in Fig. 1, and % inch thick. The 
heads way, all 
seams were double riveted and the work- 


my 


of weakness in which 


cases 


containing 


were not braced in any 
manship on the job was probably above 
the average, although not of the best. 
After being in use about two weeks one 
of the heads blew out, tearing the solid 
metal at a, Fig. 1, and not at the first 
row of rivets, where about one-third of 
the sheet was cut away by the rivet holes. 
The pressure, as shown by gage shortiy 
before the failure, was about 200 pounds, 
which would make a tensile stress of 
about 5,500 pounds per square inch of 
the fractured The fracture at 
a ran around the head from a quarter of 
an inch to an inch from where the short 
curvature begins next the shell. The 
short about 2 inches radius 
and the heads were machine flanged. 
It is, 
to blacksmiths and others, that if a bar 
or plate is bent pretty short it is very 
liable to crack in the bend if straight- 
ened out; in fact much liable to 
break if straightened than if bent more. 
In the tank the 
heads bulged out at the center, and this 
brought a reverse bending strain on the 


section. 
curve was 


I think, quite generally known, 


more 


mentioned above 


part at a, Fig. 1. 


It is easy enough to find boiler plate 
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for sale that will stand a tensile strain of 
65,000 pounds per square inch, or which 
may be bent double and hammered down 
without cracking; but who has ever 
tested a piece for tensile strength at the 
point where it has been bent double? Yet 
in a boiler the plates must be bent and 
tortured more or less with the sledge 
before they can hold steam. 

In testing specimens of boiler plate it 
might be well to bend a test specimen 
to the Fig. 4, and test 
it for along with the 
standard While any 
plate is weakened by this bending, the 
weakened least would seem 
Joun D. RiaGs. 


form shown in 


tensile strength 
straight piece. 
one that is 
the most desirable. 


A A A 


Editor American Machinist: 
In your December 16 


article on a 


issue of you 
have an explosion 
which took place at m. &. 
On November 3 a sawmill boiler in this 
city exploded under exactly similar con- 
ditions. I was called as an expert wit- 
ness on this case, and on making an ex- 


boiler 


Rochester, 


amination of the remains of the boiler I 
found a crack over 4 feet long in one 
of the plates extending nearly through, 
having not over I-16 inch of sound metal 
in the thinnest part. 

This crack started about midway be- 
tween the edge of the rivets and the edge 
of the lap in a double riveted lap joint 
longitudinal seam, well up out of the fire 
and covered by brickwork. 

My theory as to the cause of that crack 
is different that 
nesses on the case, and also from that of 
Mr. Allen, of the Boiler Insurance Com- 
pany, and I would like to have an 
pression of opinion from you or some of 


from of the other wit- 


ex- 


your readers. 
I inclose 
my meaning. 


two sketches to illustrate 
No. 1 shows a lap joint as 
usually constructed. No. 2 the 
same joint as it should be, and is made 
My theory is 


shows 
by some boilermakers. 
that when internal pressure is applied to 
the shell it will assume the shape shown 
in No. 2, unless prevented from doing so 
by some other force acting against it, 
which in this case is the resistance of the 
plate to flexure. With the pressure fluc- 
tuating from 75 to 100 pounds, consider 
that the plate at this point of fracture (see 
Fig. 1) is subject to a constant bending 
continues until the crack 
As years pass on the 


action, which 
begins to develop. 
crack increases in depth, until there is 
not sufficient strength to withstand the 
pressure, and the explosion occurs. 

I have seen boilers with lap joints con- 
structed as in sketch No. 2, but they are 
not common in this part of the world, 
and in my estimation the only proper 
construction of the longitudinal seams of 
boilers is the double butt strap. In con- 
clusion, let me say that I am writing this 


letter for the purpose of getting other 
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No 


make 


people’s opinions on this subject. 
stone should be left unturned to 
the thousands about 
reasonably sure that when they go to 
the not 
be brought back before night in the am- 


who work boilers 


work in morning they will 
bulance mangled out of all resemblance 
to human beings. Gro. M. Taytor 
Vancouver, B. C. 


A A A 
Bending Boiler Sheets. 


Editor American Machinist: 

The “Boiler 
in your issue of December 16 contains 
something new to me; that is, the state- 
ment that it is bend 
edges of boiler plates with a sledge, also 
that the method of rolling plates is as 


article on Explosion” 


customary to tne 


described Such methods would be very 
crude, compared with using former plates 
on the bottom rolls. 
make a former plate is to bend a sheet of 
that is the 
to be used, passing it through the rolls 


The easiest way co 


iron much heavier than one 
far enough to have a good hold, then 
placing the sheet to be rolled on top of it; 
open the rolls so that it will go in, then 
both 
for the top sheet to catch the second roll 
then back the top sheet out and reverse 
it for the other edge. A cast-iron former 


can be used where there are to be irreg- 


pass sheets through far enough 


ular curves, or where there is enough 
work of the same size to warrant the 
expense of making it x. 2 ae 


A A A 


Universal Screw-Cutting Device. 
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the second place it will cut only short 
screws. 

rhe sketch 
way to cut screws of any length and of 


accompanying shows a 


any pitch. I ought to say it shows the 
principle of a method for accomplishing 
this. It is obvious that the sketch does 
not represent a device ready to be put on 
a lathe. The thing as shown is not prac- 
tical at all. 
be raised can be overcome, and anyone 


But the objections that may 


who wishes to do so is welcome to use 
it. 

A is the lead-screw, the 
carriage B by means of the nut C. This 
the half 


It is cylindrical in shape and re- 


which moves 


nut is different from common 


nuts 
volves in the lugs of D D, between which 


it is held. It is kept from revolving by 


means of the rack FE, which engages a 
pinion F, cut on the circumference of the 
nut. This rack is guided at G, and its 
lower end holds roller, which moves 
in the groove of a guide bar H Chis 
guide bar may be set at any angle 

The carriage moves when the lead 


screw revolves and takes the rack along 


As its lower end is guided in the groove, 
the rack is compelled to move upward or 


downward, according to the direction of 


the slant of the groove, and according 
to the direction of the motion of the car- 
riage. The up or down motion of the 
rack revolves the nut, and so gives the 


carriage a differential motion 
of the I é 
by changing the slant of the guide bar 


One of the objections against the ar- 


The pitch 
} 


screw to be cut may be altered 
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ciple, which may be applied if one over 
comes the difficulties which present 
themselves This, however, I am sure 


can be done if one tries hard enough. If 
it is worth while to try very hard is 
another question I do not wish to an 
swer. This, however, | am prepared to 


say, that the difficulties I mentioned are 
not as great as they seem at first 

\. L. De LEEUW 
Ohio 


A A A 
Cooling Water by Re-expanded Air. 


Hamilton, 


Editor American Machinist: 
Your correspondent, Mr. R. E. Chand 
ler, in issue of December 30, has failed 


to produce a cooling effect by the expan 
[ because he appears to have 


fact that 


sion oO! alr, 


overlooked the expanding air 


] which it 


can cool only in measure in 
delivers energy, and that this energy, if 
re-converted into heat, will simply re- 


store the heat which in the expanding air 
has disappeared 
In the 


the energy 


attempt of your correspondent 


developed by the expanding 
converted into 


ipparatus in which he 


air was absorbed and re 
heat in the same ) 
expected a refrigerating effect, and a fail 
was inevitabl 


ure 


Success can attained by con 


veying the energy given off by the ex 
panding air to some distant point where 
converted into heat, or con 


Phe 


rational method consists in allowing the 


it may be re 


sumed in some other way most 


expanding air to assist in the work of 











Editor American Machinist: rangement as shown is that the nut can- compression, thus reducing the expendi 
The universal screw-cutting device, as not be thrown out: another that the ture of power required in a continuous 
illustrated in your issue of October 14, is vertical rack would have to be of great process. This, of urse, requires two 
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very ingenious and no doubt can be of length; another that the guide bar would cylinder nd pistor one for compres- 
some use either for correction of the have to have a wide range of adjustment, ion, and one for expansion 
lead-screw, or for cutting odd pitches. and there are several more. But, as I Huco BILGRAM 
3ut it has its limitations. In the first said before, I do not claim to offer a Philadelphia 


place it requires a compound rest, and in 


practical arrangement, but only a prin- 


[Wedonot see clearly how compressed 
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air can expand to a larger volume and a 
lower pressure without doing work or 
delivering energy. The work may be 
done in pushing a piston, or by the air 
the sur- 
rounding atmosphere, but with the 
pansionineither case will come the fall in 
The “freezing up” of ma- 


merely pushing its way into 
ex- 


temperature. 
compressed air is a 
It happens that this 
the 
does no 


chinery driven by 
faniiliar experience. 
does occur when 
the actually 
mechanical Perhaps 

cases of freezing up are found where air 
is employed for driving steam pumps, 
and where the air follows the piston at 
full the full The 
air in the cylinder in this case certainly 
The work is done at the 


freezing may and 


air in cylinder 


work. the worst 


pressure for stroke. 
does no work. 
compressor, and the air is simply driven 
as an iron bar might be driven 
In the case 


along, 
along, by what is behind it. 
of steam used in the same way to drive 
the pump, and with no expansion in the 
cylinder during the driving, the work 
would be all Yet it is an 
indisputable fact that with air used in this 
way, and with a cylinder full of air at full 
pressure at the the stroke, 
after the work of the stroke is done, and 
with the 
perature up to this point, there is a great 
fall of temperature’ the 
moment the air is released, and in conse- 


boiler work. 


end of and 


air at practically normal tem- 


and sudden 
quence of its release and expansion. A 
partial expansion occurs in the cylinder, 
and it is Such 
cylinders under these conditions are often 
seen covered with frost. The further and 
final expansion of the air in the exhaust 
ports and pipes freezes them up worse 
than the cylinder. It is, as our corre- 
customary, 


cooled more or less. 


spondent suggests, quite 
where air is to be systematically em- 
ployed for refrigeration, to use it expan- 
sively against a piston connected with the 
compressing apparatus, and quite a sav- 
ing of power is effected by the arrange- 
but a fall in temperature 
sarily accompanies the expansion of the 
air whether it is employed to drive a pis 
ton or not.—Ep.] 


A A A 


ment, neces- 


Compressed Air Explosions. 


Editor American Machinist: 
In your issue of December 30, under 
the title of Air 


plosions,” I find some statements as to 


“Compressed Ex 
the impossibility of explosions, which my 
experience leads me to believe should be 
modified. It was my fortune during the 
summer of 1806 to witness no less than 
three serious explosions of a mixture of 
The first 
occurred before we knew how much oil 


oil and compressed air. one 
really came from the compressor with 
the air in the course of a day; so may be 
The 


second, which took place at the bottom 


put down to ignorance as a cause. 


of a car pit, temporarily covered, was 
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hidden at the instant of explosion. For 
the succeeding few seconds we were all 
too busy dodging trapdoors and parts 
of machines with which the atmosphere 
was filled to take accurate observations; 
so the cause remained a mystery until 
the third explosion, took place 
under the following conditions: 

A tank was about to be charged with 
compressed air from a large sectional 
the purpose of testing a 
The usual working 


which 


reservoir for 
new charging valve. 
something over 2,000 
the 
reservoir had not been replenished for a 


couple of days, this had fallen by leakage 


pressure was 


pounds, but since the air in main 


and use to about 1,700 pounds per square 
inch. 

The reservoir was in a building at a 
distance of about from 
the laboratory in which the explosion 


100 =—yards 
took place, and was connected with the 
experimental department by means of a 
steel tube laid underground. At the end 
of this tube, within the laboratory, was a 
high pressure angle valve similar to an 
ordinary globe valve. From this valve 
a steel pipe descended vertically about 
4 feet and thence extended along the 
floor for 20 feet, where it entered a fitting 
containing a universal joint. Thence a 
pipe was carried upward to the charging 
valve first mentioned, which was being 
The could be 
moved about on the end of its pipe by 
reason of the universal joint. It had just 
come from the shop, had been attached to 
the end of the charging pipe, from which 
the air had previously been shut off by 
means of the angle valve, and had then 


been coupled to the tank which was .o 
i] 


tested. charging valve 


ve charged. 

It must be borne in mind that the pipe 
joining the two valves consisted of two 
short vertical pieces connected at their 
lower ends by a long horizontal one. 
These pipes I had seen tested to a pres- 
sure of 6,000 pounds per square inch, and 
they had been in daily use under an air 
pressure of over 2,000 pounds. 

Everything being ready for the test, a 
man was told to lever 
which opened the charging valve, but he, 
remarking that the air had not been let 
into the charging pipe, proceeded to open 
the angle valve where the main pipe en- 
tered the building. A frightful explosion 
occurred at the moment of opening this 


throw over the 


angle valve. It was much louder than 


the air explosions which I had previously 
heard, being sharper and more deafening 
in character. It was, moreover, accom- 
panied by a great burst of flame, which, 
with the left 


dazed for a minute or more. Fortunately 


together concussion, one 
no one was injured 

Upon investigation I found that a por- 
tion about 3 feet had been 
out of that end of the horizontal pipe 
the The piece, 
was wide, had 


long torn 


nearest universal joint 


which about an inch 
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broken into two smaller sections, one of 
which had gone entirely through a 2-inch 
spruce plank, and the other was sticking 
up like a sword blade from the heavy 
floor which it had penetrated. The uni- 
versal joint was wrecked. One piece of 
it, a plug 2 inches in diameter by the 
same hight, had gone through the floor 
and 8 inches into the tightly packed earth 
below. The pipes and fragments, as well 
as the floor near the rupture, were coated 
with a fine dust-like deposit of soot. An 
odor of oil was noticed, but that always 
The effects of 


Son 


attends an air explosion. 
the explosion extended no farther. 
valves and vertical pipes were intact, as 
well as more than three-quarters of the 
horizontal portion 

Now, in 
could have been caused in only one way, 


my opinion, this explosion 


and that by the firing of a mixture of oil 
vapor or spray mixed with air. First, as 
to the oil. While it is true that no great 
amount of oil comes away from a good 
compressor with the air, it is also true 
that a small portion is carried off as spray 
and a still 


After a time, as this oil is driven along 


smaller amount as vapor. 
the delivery pipes, it settles into such cor- 
ners or pockets as it can find, and where 
a pipe drops to a lower level, from which 
it afterward rises, a very pretty trap is 
formed, as in the case under considera- 
the first 
which I experimented were placed hori- 
zontally with the inlet and outlet pipes 
at the center of their heads. I knew that 
moisture would condense in the 
but thought it would evaporate 


when the air was withdrawn. 


tion. Some of reservoirs with 


reser- 
voirs, 
They were, 
found to be half full of 
thin film of oil on top, 
most effect- 


he mwever, soon 


water, with a 
which prevented evaporation 
ually. 

Our compressors were as nearly per- 
fect as such things can be, one being a 
three and the other a four stage machine, 
with plenty of cooling surface and ample 
supply of water thereto. 

Finally, for the direct cause of the ex- 
plosion. We had two closed valves con- 
nected byaloopof pipe containing oil and 
air at atmospheric pressure. One valve 
is opened, letting high pressure cool air 
into the space. The incoming air stirs 
up the oil, catches it in the narrow pipe 
and drives it like a plunger down the 
tube. The air originally contained in the 
pipe is compressed by the incoming air 
just as if it were being acted upon by a 
temperature is almost in- 
stantly raised to that corresponding to a 
The small 


piston. Its 
red heat, or above. amount 
of oil present is vaporized 
as prettily as though Messrs. Horns 
by & Ackroyd had superintended the 
The man who survives the 


and fired 


performance. 
experiment will wonder why he ever put 
compressed air through a coil of pipe 
heated in a fire, congratulate 
himself that he did not, like some early 


and will 
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experimenters, pass it through a mass of 
burning coke or charcoal in a tight re- 
ceptacle. Wm. E. Grisss. 

New York. 

[The narrative of practical experience 
here presented is one which our readers 
will welcome. The letter of our corre- 
spondent enforces by practical examples 
the necessity of avoiding high tempera- 
tures in connection with compressed air, 
or in the air itself. The enforcement of 
this lesson was the purpose of the pre- 
vious article to which the writer refers. 
When attention is thus sufficiently called 
to the dangerous conditons it is not dif- 
ficult to avoid them. The suggestion in 
the last paragraph of the letter as to the 
danger of re-heating compressed air 
commended to the serious consideration 
of those who are advocating the direct 
application of fire for that purpose.—EDb. | 

AAA 
Why Does the Valve Leak? 


Editor American Machinist: 

I send you a drawing of some of the 
piping in my shop. Some of the time i 
use steam to run my engine, etc., from 
the 60 horse-power boiler of the grist 
mill, and some of the time from my own 
boiler. In the drawing A is the pipe 
leading from the mill boiler; the pipe is 
4 inch and about 25 feet long. B is the 
valve to shut the steam off their boiler; 


I % 


— 
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boilers, about 80 pounds. I have asked 
several engineers here their opinion why 
the valve should leak under steam trom 
one boiler and not from the other. The 
steam strikes the valve the same from 
both boilers. There must be a cause for 
it, but I cannot say that I know the 
cause. I have a curiosity to know what 
the cause is, and if you can give any rea 
son for it I would be pleased to know. I 
never heard of a similar instance betore, 
but some of the readers of “The Ameri- 
can Machinist’”’ may 
Harry C. DAVENPOR 
Blissfield, Mich 


AAA 


Roots by Logarithms Having Neg- 
ative Characteristics. 
Editor American Machinist: 

Referring to question No. 181 in your 
issue of December 23, there is another 
way of solving the problem, which, it 
seems to me, is easier to grasp and to re- 
member than the way you give. It is 
based on this principle: When opera 
tions of multiplication or division are to 
be performed on logarithms with nega 
tive characteristics, treat the characteris 
tic and the desimal part as two separate 
quantities, giving the former a minus and 
the latter a plus sign, and perform the 


operations on each part separately f 


in. pipe 
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eee hk 8, 25} 
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eal] 
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—J The valve 


: that leaks 
14 in. pipe 
and valve 
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WHY DOES THE 


J shuts the steam off my boiler. When I 
put the piping in I put in a '4-inch pipe 
and valve to drain the pipe of water, but 
all this summer it has leaked enough to 
free the pipe from water. When I use 
their steam it leaks all the water out of 
the pipe, also quite a lot of steam; but 
when the steam is shut off their boiler 
and turned on from my boiler it does not 
leak hardly a drop. There is where the 
question arises. Why does it leak when 
steam is turned on from their boiler and 
not leak with steam turned on from my 
boilers. The pressure is the same on both 


_\ 


4, in. valve 


ai 
tL 
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VALVE LEAK? 
the result of the operations brings a 
desimal part with a minus sign, subtract 
it from 1 and add minus 1 to the charac- 
teristic. 
Thus, *.” V.555 


Log. 555= T. 744293 —I—.744293 
Divide by 3.42 

From a table of reciprocals — I 3.42 
—.2923908. 

.744293 -—- 342 217629 

Adding = — .074769. 


Changing to positive decimal part T 
925231, which is the log of O. 84184. 
New York. Wma. KENT 
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m Chey are 
18 inches to 33 


cored out so 
inches to 24% 
1 Course varies 


have, and they 


side The lathe 
ving them is of 


Company's make. 


both roughing, 


about 14 to 18 
crowding the 


from the finish- 
Sometimes these 
chips roll up even larger than that sent 
average specimen 


DENISON WILLIAM 
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Labor Saving Machinery.—A Pro- 
posed Boycott, 


To judge from most of the comments 
on the English engineering trades’ strike 
that reach us one would inevitably con- 
clude that the only men in Great Britain 
who stand in the way of the introduction 
and use of improved labor-saving ma- 
chinery are the workmen. We have pre- 
viously pointed out the error of such a 
conclusion, and the fact that what we re- 
gard as British conservatism is by no 
means confined to a single class of men 
there, but pervades all classes, with of 
course an occasional exception in all of 
them. 

This view of the matter is sustained by 
the position taken by the great shipbuild- 
ing firm of Harland & Wolff, at Belfast. 
This firm has declined to take part in the 
cencerted movement of employers against 
the men, and W. J. Pirrie, who is at the 
head of the firm and who is also Lord 


Mayor of Dublin, criticised at a public 
dinner recently the tendency of employ- 
ers to think that the labor troubles of to- 
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day could be settled by recourse to co- 
ercive methods which might have done 
well enough fifty years ago, but which 
were utterly useless at this end of the 
century. He advised the adoption of the 
latest and most improved machinery as 
the best means of coping with foreign 
rivalry, and asserted that this would be 
more efficacious than an insistence on 
low wages and long hours. The refusal 
of the other English shipbuilders to ac- 
quiesce in these views, declared Mr. Pir- 
rie, was the reason why his own firm had 
refused to co-operate with them in the 
present troubles. 

Another feature of the case which may 
be not without interest is that other 
British shipbuilding firms are advocating 
a general boycott of Harland & Wolff, 
and some of them are reported to have 
announced that no maker of shipbuild- 
ing materials who accepts orders from 
Harland & Wolff can expect to receive 
orders from those who propose the boy- 
cott. If such a boycott is imposed there 
will probably be some demand in Bel- 
fast for American shipbuilding mate- 
rials, and there can be little doubt but 
that orders from there would be promptly 
filled. 

When a number of firms join together 
to fight for what they conceive to be 
rights vital to the continuance of their 
business; when such a fight involves very 
heavy losses for them, and they see an- 
other firm avoiding these losses and tak- 
ing their own business away from them by 
refusing to take part in the fight, they 
knowing at the same time that if the 
fight, thus materially weakened, is won 
by them, the non-participating firm will 
inevitably reap the full benefit of the vic- 
tory also, it is nothing more than nat- 
ural that they should feel strongly and 
very bitterly about it. 

But the point we wish to call attention 
to particularly is that this incident is an- 
other illustration of the fact we have al- 
ways insisted upon—viz., that human 
nature, whether it be found in work- 
shops or in the offices connected there- 
with, is the same old human nature—has 
the same good points and the same weak- 
nesses, and is influenced by much the 
same motives. For are not these British 
shipbuilders proposing to do precisely 
the same thing as is done by organiza- 
the men everywhere in their 


tions of 
treatment of ‘ scabs?’ 

Soth say to those who refuse to join 
with them in their fighting: ‘ Fight with 
us or against us. If you do not help us 
in our fight for what we consider to be 
your interests as well as our own, we will 
drive you out of business.” 

Whether we condemn or whether we 
approve the principle involved in this 
action, let us not make fish of one and 
fowl of another; nor forget that what is 
sauce for the goose is also sauce for the 
gander 
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Department Stores. 


The cable tells us that the shopkeepers 
of London are up in arms because the 
Prince of Wales visited a large depart- 
ment store and made several purchases, 
thus giving to this system of doing busi- 
ness the influential indorsement of roy- 
alty. 

In this country we also hear of much 
opposition to department stores, and at- 
tempts have been and are being made 
to secure the enactment of restrictive 
legislation applying to their business. 

We sincerely hope that no machinist 
takes part in or sympathizes with any 
movement against such stores. The busi- 
ness of the machinist depends entirely 
upon the disposition of people to intro- 
duce improved means of accomplishing 
useful work, i. e., means by which things 
that human beings desire can be placed 
in their hands at a constantly decreasing 
cost. This is not of course the prime or 
fundamental object of the machine build- 
er, but it is rather the effect produced 
by his efforts to make a living. 

It is precisely the same with the de- 
It can succeed only by 
introducing economies in commercial 
methods which enable it to undersell 
other stores. By its existence those ma- 
chinists who are fortunate enough to 
have access to it can reap the benefit of 
economies in commercial methods which 
are in some degree commensurate with 
the economies that manufacturers have 
been forced by competition to adopt. 

The fact is that competitive manufac- 
turing in this country is, and has been 
for some time, little else but a constant 
strife to save here and there a few cents, 
or a fraction of a cent, in cost of pro- 
duction, and, broadly speaking, there 
has been no comparable lessening of the 
cost of distribution and of selling. 

To attempt to legislate against depart- 
ment stores, which are succeeding only 
because, by their methods of conducting 
business, they can undersell smaller stores 
pursuing the old methods, is precisely the 
same in principle as to attempt to legis- 
late against the use of improved labor- 
Both are foolish and 


partment store. 


saving machinery. 
futile. 
AAA 


Anouncements of the formation of 


trusts are multiplied in these days; we 


have wire trusts, bridge trusts, milk 
trusts and wood-working machinery 
trusts, and several other varieties the 


names of which do not at present occur 
to us. Along with these rumors comes 
one to the effect that the typewriter trust, 
which has seemed to be doing fairly well 
for the past few years, is about to break 
down, and in connection with that it is 
declared that American-made typewriting 
machines have been sold freely in for- 
eign lands at about half the price askea 
for them here at home. Manufacturers 
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may excuse this method of doing busi- 
ness as much as they choose, but it is a 
hard fact that the people of this country 
will always set their faces against any 
system by which they are made to pay 
two or more times the price paid by a 
foreigner for the same American product. 
The prejudice against the unfair treat- 
ment of American buyers is of itself suf- 
ficient to stimulate vigorous competition, 
and the end 
make it impossible to maintain the or- 
ganization responsibie for it. 
AAA 


“Sympathetic outreach” is 


such competition will in 


the latest 
invention of the renowned Keely, and he 
announces that he has discovered some- 
thing which neutralizes the 
gravity. There is, perhaps, great danger 
in this, because if Keely should build a 
sufficiently large apparatus so that he 
could entirely do away with the force of 
gravitation, the motions of our solar sys- 
tem might be very seriously disturbed. 
There is 
view of the fact that if Keely pursues his 
usual course not put this 
machine into practical use before he 
abandons for some other startling dis- 
covery. 


effects of 


one consolation, however, in 


he will new 


A A A 
We have previously referred to the op- 
position of Scotch joiners to the use of 
ready-made joinery imported from this 
country, and it is interesting to note that 
the Scotch workmen claim as a justifica- 
tion for their opposition to this American 
machine-made joinery that the men who 
make it here receive much less wages 
than they themselves are getting. 
AAA 
Mr. C. S. Mallett, assistant superin- 
tendent of the Canadian General Electric 
Company, Peterboro, Ont., 
in relation to press fits that he finds for 


writes us 


diameters of from 4 inches to 8 inches 
About .oot inch to the inch of diameter 
gives a pressure of about 40 to 50 tons 
with hub and machine steel 
shafts, the length of the hubs being abou 
2% to 3 diameters. 
AAA 
Questions and Answers, 


Name and address of writer must accompany 
Questions must pertain to our 
We can- 


cast-iron 


every question. 
specialties and be of general interest. 
not undertake to answer questions by mail 

(1.) G. E. T., New Britain, Conn., 
asks: Would it require as much steam to 
run an engine with the main belt slipping 
as it would if the belt did not slip? 
A.—This question calls for various an- 
swers, or an answer with various qualifi- 
cations, on account of the different con- 
ditions under which slippage may occur. 
Suppose an engine to be running at a 
uniform speed controlled by a governor, 
and driving a line shaft by a belt with 
just sufficient strength or tension to drive 
without slipping. If slipping occurred it 
would be either from an increase of load 
on the line shaft or from a decrease in 
the tension or adhesion of the belt. In 
either case the speed of the driven shaft 
would be reduced. The power imparted 
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by the engine is determined by the un- 
balanced pull of the belt, or the difference 
between the tension of the two sides. It 
is generally true that as soon as a belt 
begins to slip the adhesive friction is 
reduced, and consequently the unbalanced 
pull upon the engine wheel and the steam 
required to drive it would be reduced. 
If the belt were not, as we assumed at the 
beginning, doing all that it could do, 
then an increase of load to the slipping 
point might leave the belt, save when 
slipping, with a greater unbalanced pull 
than when running with normal load, 
and in that case the steam required would 
be increased. If, with constant load and 
uniform driving speed, slippage occurred 
on account of the weakening of the belt 
the steam required would of course be 
reduced in proportion to the decreased 
belt pull. If we suppose a case in which 
the driven shaft ran at a uniform speed 
and constant load, while the engine ran at 
an increased speed on account of belt 
slippage, the steam required would be in- 
creased. The amount of power, or the 
foot-pounds, transmitted to the driven 
pulley in any given time will be the un- 
balanced pull of the belt in pounds multi- 
plied by the number of feet traveled by 
the periphery of the driven pulley. The 
power exerted by the engine will be 
measured by the same unbalanced pull of 
the belt multiplied by the number of feet 
traveled by the periphery of the engine 
pulley. Of course if there is slip the 
peripheral speed of the engine pulley will 
be greater than that of the driven pulley, 
and the power exerted by the engine, or 
the steam required, will be greater in pro- 
portion to the difference in the peripheral 
speeds. It not only requires power to 
drive the driven pulley, but power in ad- 
dition to this is required to cause the slip- 
} 


page. Slipping belts must always mean 
power lost 
AAA 
American Machine Trade in 
Europe. 


Machinist: 
I am many times asked, “ Will the de- 
mand for 


Editor American 


American tools in Europe be 
permanent?” and in reply would say, “It 
shows no signs of falling off in any coun- 
The 


mighty 


try which I have visited trade in 


Germany goes on with strides 
The electrical development there is enor- 
mous, the large builders having advance 
orders of many millions.” 

We are 
dividends of 12 
many of the larg: 
ing companies are 


ourselves on 
while 
manufactur- 
the 
each year 


congratulating 
and 15 per cent., 
German 
paying all way 
The 


A. Borsig Company, of Berlin, has about 


from 25 to 40 per cent 


claimed to be the 


in the 


completed what is 


largest locomotive work world 


Ludwig Loewe & Co., of the same city, 


will shortly move into their mammoth 


works for the manufacture of machine 
tools American superintendents, fore- 
men, draftsmen, &c., are in steady de 
mand in Europe at liberal advances over 
rates paid in tl country All these 
parties have been large buyers of Amer 
ican tools, and will no doubt buy many 
more. 


Our company has exported during the 
past year over $500,000 wv orth, the largest 
part of which has gone to Germany. Had 
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1 


our facilities been greater we could have 
largely exceeded that figure 

We have lately purchased a new plant 
and our 
business about 60 per cent. over last year. 


} 


see our way clear to increase 
We are thoroughly organized in Europe, 
having our own offices in London, Paris, 
Without having the 


statistics at hand, it may be safely stated 


Berlin and Vienna 


that Germany supplies Russia with more 


iron and steel products than all other 
nations combined [The Americans will 
have to use all their Yankee ingenuity, 


skill and enterprise to hold their own for 
with Germany in the markets 
There is a remarkable de- 


the future 
of the world 
velopment going on in Russia, and will 
The Gov- 


ernment absorbs the entire output of the 


no doubt continue for years 


machine shops, locomotive and_ car 
works, leaving the other demand to be 
supplied by outside countries 

The 
rapidly drawing to a close, with a victory 
in sight the Public 


pathy has not been with the strikers, and 


engineers’ strike in England is 


for masters sym 
it is now decidedly against them, as it is 
believed that England has lost many mill 
ions by the strike, driving trade to other 
countries 

Che trade of 


creasing, the 


France good and is in 


Government having been a 


large buyer of American tools during the 
past year. The large manufacturing con- 
cerns in France are now taking hold 
eagerly 


customer tor 
Sx yme of 


her large works have lately secured im- 


Belgium has been a good 
tools during the past two years 
for railroads in 


portant concessions 


China. All this material will be built in 


Belgium, and should demand more 
American machinery. 

Jusiness in Austria has received a set 
back by the 
ther« 


and 


recent political agitation 


This is believed to be temporary, 


business there will no doubt soon 


resume its normal proportions 


Business in Holland, Denmark, Sw 
den and Norway has been steady. The 
number of new enterprises starting in 
these countries has not been equal to 
those started in the others mentioned 
above. This may account in some meas- 
ure for a lack of speculative demand 

} 


tool builders of the United 
States have cause to be 


the 


The machine 
proud of the 


and influence of * American 


scopt 
Machinist” in Europ: I cannot recall 
any 1! inulacturing concern of dealer of 
iny p ne that did not have it on 
fils i l t pla 
I tto g d tatin vit 
ut any solicitation nd without fear of 
ontra¢ tior tool 
builders that n to Europe, that 
the influ ( ‘ Machinist,” com- 
d with t ritten by Mr. Mil 
ler, | brought the attention of Europe 
to Amer chine tools more 


than all other influences combined 


Mr. Miller seems to have accomplished 
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the seemingly impossible task of “ pleas- 
ing both sides.” He pointed out their 
shortcomings in such a diplomatic man- 
ner that they hastened to correct them- 
selves by buying American tools. 

I heard favorable comment upon his 
letters all the way from London to St. 
Petersburg. 

In closing I would that the 
“Machinist” take up other lines of ma- 
chinery that can be placed in Europe. Let 
it enter upon an active, aggressive cam- 
paign to induce manufacturers in all lines 
to investigate the European markets. 
They in turn may meet the signal suc- 
cess that has crowned the efforts of the 
tool builders. When all me- 
chanical lines in the United States have 
found a market in foreign lands, there 
will be no more overproduction; panics 
and trade depressions will become things 
of the past, and a new era of permanent 
prosperity will dawn upon the United 
States. Cuas. Davis, 

President Davis & Egan M. T. Co. 
A A A 


Death of James Platt. 


Mr. James Platt, the head of the firm 
of Fielding & Platt, Limited, the well- 
known hydraulic machine tool builders, 
died suddenly December 29 at Glouces- 
ter, England. 

Mr. Platt was a member of the Council 
of the Institution of Mechanical Engi- 
neers, member of the Institution of Civil 
Engineers, and also of the Iron and Steel 
Institute. He was vice-chairman of the 
Board of Directors of the Gloucester 
Railway, Carriage & Wagon Company. 
Having made several protracted visits to 
this country, he leaves many friends here 
to mourn his loss. 

James Platt was born in Manchester, 
England, on February 4, 1834. He was 
educated and served his apprenticeship in 
Sowerby Bridge, Yorkshire, where his 
father, Mr. John Platt, was the engineer 
and manager of the, at that time, cele- 
tool builders Berry & 
When about twenty-four years of 
age he left their works and became man- 


suggest 


machine 


brated Francis 


Sons 


a general engineering works in 
About this time he designed 


ager of 
Gloucester. 


and built several blast furnace plants, 
some of the first in England to be 
equipped with the modern hot blast 


stoves; he also put in a number of large 
pumping plants in the Forest of Dean. 
In 1866 he founded the firm of Fielding 
& Platt, and worked this business up un- 
til they now employ over 450 men. In 
1873 he took out, with Mr. R. H. Twed- 
dell, the first patent on a hydraulic rivet- 
This 


many more, and since that date he has 


ing machine was followed by 
been very closely identified with the de- 
of hydraulic machine 
It was he who saw the need of making 
riveting and flanging machines of heavy 
enable built to 


stand the heavy pressure then coming 


velopment tools. 


power to boilers to be 





AMERICAN MACHINIST 






into use. It was this foresight which en- 
abled his firm to equip three-fourths of 
the marine and locomotive shops in Eng- 
land and on the Continent with their hy- 
draulic system. His most important plant 
in this country is that of the hydraulic 
tools at the Juniata shops of the Penn- 
sylvania Railroad at Altoona. ‘The last 
large piece of work he conceived and de- 
signed was the building of the gigantic 
gantry, superstructure and riveting plant 
for Harland & Wolff, of Belfast, now be 
ing used for the building of the large 
White Star steamship * Oceanic.” With 
this plant practically every rivet in the 
ship will be put in by hydraulic power. 

Mr. Platt always took an active part in 
the work of the English engineering in- 
stitutions and was a regular attendant at 
their meetings. He visited this country 
with the Iron and Steel Institute. He 
took an active interest in local politics, 
and was a Liberal. 
ancient city of Gloucester for two terms, 
was for twenty years a Town Councillor 
and Alderman, was a Justice of Peace 
also held numerous other local 
offices. Mr. Platt leaves a widow, five 
sons and a daughter. His eldest son, 
Mr. John Platt, is now resident in New 
York. 


He was Mayor of the 


and 
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Seth D. Tripp, who was the inventor 
of very many important improvements 
in shoe manufacturing machinery, died 
at his home in Lynn, Mass., on the 7th 
inst. at the age of seventy-two years. Mr. 
Tripp began inventing shoe machinery at 
the age of twenty years, his first invention 
being a machine for pegging shoes, which 
work had previously been done exclu- 
sively by hand, and from that he has 
gone on to inventions which have revo- 
lutionized shoe manufacturing methods. 


A AA 
Technical Books. 


MACHINE DESIGN. Part I., Kinematics. 
By Forrest R. 158 6xQ-inch pages 
and 134 illustrations. Wiley & Sons; price 
$1.50. 
The 

scope is the * Principles of Mechanism,” 

by Willis, although the treatment here 
followed is of course much more modern 


Jones, 


nearest existing book to this in 


and practical. The book is very 


compact and the constructions discussed 


more 


are limited to those in every-day use- 


mechanisms which are of academic inter- 


est, or of occasional use only, being 


\t the same time frequent 
fuller 


passed over 
references are made to sources of 
information regarding devices and meth 
ods which are here treated only in outline 
or not at all, and we will be pardoned for 
noting that our own columns appear fre- 
quently in the references. 

Not much that is really new will be 
found in these pages, which are rather a 
and 
solu- 


treatise covering familiar ground 


together methods and 


tions to problems which have been pub- 


collecting 
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lished from time to time by various au- 


thors. Mathematics is used where nec 
essary, but not to an embarrassing ex- 
tent. 
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Personal. 

Hartrath, U. S. 

N., has been detached from Mare Island 

Navy Yard and ordered to the Mohican. 
Mr. Geo. 

Drill Company, New York, returned a 

from a 


Assistant Engineer A. 


H. Sampson, of the Rand 


few days ago business 


South Africa. 


trip LO 
Passed Assistant Engineer H. G. Leo- 
pold, U. S. N., has been detached from 
the New York Navy Yary and ordered 
to the Mare Island Navy Yard. 

Mr. H. B. Bartlett, of Hartford, sailed 
on the “ Palatia,’” January 1, for Ham- 
burg, taking his family with him to Ber- 
lin, where he will be in charge of the 
small tool department of Ludw. Loewe 
& Co. 

Mr. R. C. Stiefel, formerly super 
tendent of the Ellwood Weldless Tube 
Company, Ellwood City, Pa., has been 
appointed general mechanical engineer 
of the Shelby Steel Tube Company, with 
head offices at Shelby, Ohio. 

Mr. A. Brotherhood, of Manning, Max- 
well & Moore, who for several months 
past traveling in Europe on 
business, returned home on the 7th inst., 
and is strongly impressed with the pros- 
pects for foreign machine 
tools. 


has been 


business in 


Warren E. Willis, an occasional con- 
tributor to our columns, formerly man- 
ager of the American Tool Company, and 
more recently acting as mechanical engi- 
neer with the McKay Metallic Fastening 
Association, has accepted a position as 
superintendent for the Fox Machine 
Company, of Grand Rapids, Mich. 

Messrs. A. H. and H. H. 
Carter, American who, 
something more than a year ago, went to 


Newcomb 


tool makers, 


England in seach of experience and to 
have re- 


decid- 


manage automatic machinery, 


turned to America, and are 


edly of the opinion that conditions here 


very 


are much more favorable for skilled and 
mechanics. 

A AA 
Inquiries for Machinery. 


ambitious 


Those who make, or who may know of 
the makers of such machinery as is called 
for below, will oblige us by sending name 
and address, mentioning the number of 
the inquiry. We cannot forward catalogs. 
We have inquiries as follows: 

20. For a machine for making chains 
with twisted links, such as are used on 
machine tools for suspending counter- 
balance weights. 

21. For a small cotter drill for milling 
key seats in shafts from 1 inch to 2 inches 
in diameter. 
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The Longer Work Day. 


The Massachusetts Legislature, to as- 
semble next month, will be asked by the 


representatives of the largest manufac 


turing industry in the State to repeal the 


laws relating to the 


There is nothing in the 


factory restriction 
hours of labor. 
industrial position of the times to justify 
It is still true, as it was 
in the beginning, that 
their bread in the sweat of the face; 


such a course. 


men must earn 


but 


it is also true that man has achieved a 
mastery of natural forces never before 
known, and that he has attained the 


power to satisfy the wants of his physical 
being with a less and less expenditure of 
labor. 

This 


Massachusetts 


the laws of 
the hours of 
factory labor, and which are in course ot 
adoption in nearly all highly developed 
industrial Their 
might asked had great 
catastrophe overtaken the labor of the 
world and compelled the expenditure of 
extra effort to recover the lost ground; 
but when based upon the fact of an over- 


fact is reflected in 


restricting 


communities. repeal 


well be some 


production of commodities it becomes an 
appeal that the bars be let down to a 
mighty, gratuitous and wasteful contest 
of capitalists in producing what is already 


(o O} 
(2 log: ‘ID 
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Fig. 1 


in overabundance, and in grinding the 


face of labor more closely in order to do 
it. It is the suggestion of wantonness or 
despair. The 
cannot wisely be lowered to that of other 
States; rather must that of other States 
be brought up to it.—Springfield 


publican. 


Massachusetts standard 


Re- 
AAA 
Adjustable Spring Jig. 


The accompanying cuts show the con- 
struction of an adjustable jig which may 
be used for accurately spacing holes in 
and 
other pieces where the holes are required 
to be located symmetrically. 
plan of the jig alone, and Fig. 2 is an 
elevation, with partial vertical section 92f 
the jig, with 
light one, by the way) secured in posi- 
tion for drilling. The jig is suitable for 


flanges, cylinder heads, couplings 


Fig. 1 is a 


a flange coupling (a very 
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use upon any upright drill of suitable 
The circular base A has two lugs 
on opposite sides by which it may be 
bolted to the drill table, 
midway between these lugs, 1s an 


size. 


and on one side, 
exten- 














sion to which is bolted the adjustable 
drill guide. This guide may be adjusted 
for hight, and also for different radial dis- 
tances. It should also be provided with 
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Fig. 2 


ADJUSTABLE SPRING JIG 


bushes of different sizes to correspond to 
the drills that The 
plate A is also the index plate of the de- 
vice. Near the periphery are located, in 
the plate as here shown, eight accurately 
spaced holes, with six holes a little far- 
ther in. The number 
whatever is most suitable for the line of 
work on which the jig is used. The re- 
volving plate B has the work to be 
drilled concentrically located and _fast- 
ened to it, as the flange coupling shown 
The drill guide being set at the correct 


may be used. base 


of holes may be 


radial distance, the first hole is drilled 
with the spring pin dropped into a hole 
in the base and locking the work. When 


the drill is withdrawn the spring pin is 
raised and the work is turned around un- 
til the pin drops into the next hole. The 
spring locking pin the not in 
use may be raised out of contact with the 


for circle 
lower plate and locked by giving it a 
quarter turn, thx 


top Ol the 


cross handle then rest- 
This 
ntly patented by Michael 
Ohio 


ing on the spring cas¢ 
jig has been rec 


H. McArthy 


Cleveland, 
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An Accommodating Chuck. 


The chuck shown herewith is not only 
self-gripping and self-releasing, but also 
will drive the work when the axis is not 


parallel to the chuck axis. It is de- 
signed for use in screwing in stay bolts 
and similar purposes. The shank may 
be driven by a flexible shaft or other 
means of connection with a_ suitable 
motor 

The construction of the chuck will be 
understood by reference to the vertical 


section, Fig. 1. Fig. 2 shows the lower 
face of the chuck with the gripping jaws 
or cams which seize and drive the work 
The case A is driven by the shank B 
When threaded ring L is 


the screwed 


35-39 
home the interior is bored out spher- 
ically, and in this fits easily the jaw 
block C, which, with the top and _ bot- 
tom plates / and G, are turned external- 
ly to a true spherical surface. The 
plates / and G are held to the jaw block 
C by the long round-headed screws 
tapped into the Ippe plate These 
plates hold u plac endwise the three 
gripping jaws / These jaws are cylin 
drical on the back and set in cylindrical 
grooves in the jaw block, which permits 
them a limited movement of revolution 
The inner faces of jaws are taper and 


also eccentric, and provided with hard 
ened ratchet teeth The pins H have 
., 
Lt 
mie 
ni 7 
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Fig. 2 
CHUt I ( Ss] y | I's 
square shanks fitting in the upper plat 
F to prevent their turning, and these 
pins hold the springs /, which hold the 
jaws swung open, or at the largest in 
ternal diameter. The jaw block C has 
two opposite grooves in which fit loosely 


the tits of two screws M. These screws 
serve to drive the jaw block and jaws 
with the case, and yet permit the jaw 


block to tip as may be required to a 


‘ommodate between the work and the 


means of driving. The plate F being 
flat on top, the pressure of the flange J 
tends to keep the axi of the jaw block 
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parallel and in line with the axis of the 
case, but this flange with the spindle 
above it, which is solid with it, and the 
spring constantly pressing downward, 
still permit the jaw block to tip as may 
be necessary. The chuck being slipped 
over the end of a stay bolt and the power 
applied, the jaws at once grip and drive 
it. When the motor is stopped and the 
turning ceases a slight backward move- 
ment of the chuck at once 
from the work. This chuck has recently 
been patented by La Roy Bartlett, St. 
Louis, Mo. 


releases it 


AAA 
The eighth annual meeting of the Am- 
erican Association of Inventors and Man 
ufacturers will be held in the City of 
Washington commencing the 18th of the 


present month. Among other things 
to be considered by the association 
will be the matter of obtaining leg- 


islation authorizing the Patent Office to 
expend some of its surplus income in 
making more thorough investigations of 


applications for patents with a view te 


excluding those things which are not 
new. 
AAA 
It is announced that there will be 


opened in London May 1 an exhibition 
of inventions and manufacturers. It is 
under the direct management of Mr. Imre 
Kiralfy, who is well known as a manager 
of such enterprises, and who, being an 


American citizen, gives assurance that 
Americans desiring to take part in this 
exhibition will be liberally dealt with. 


The site of the exhibition is to be in 
Earl’s Court, where a tract of 22! 


is being fitted by the erection of small 


acres 


buildings, &c. Identified with Mr. 
Kiralfy is a very formidable list of 
prominent men in Great Britain. Those 


who may wish further particulars regard- 
ing the exhibition can obtain them by 
addressing the Secretary, London Exhi- 
bitions, Limited, London, S. W.; Eng- 


land 
AAA 
One of the most healthy of all busi- 
nesses to-day is probably that of copper 
production. There are no copper combin- 
ations or trusts, and a protective tariff is 
impossible as the United States produces 


60 per cent. of all the copper of the 
world. All the American mines were op- 
erated uninterruptedly last year. Em- 


ployés worked every day at fair wages, 
and the mines paid satisfactory dividends. 
The 
much more rapidly than the production, 


consumption of copper increases 


and an actual scarcity of the metal is a 
not very remote possibilitty. The Am- 
erican output for 1897 is estimated at 


214,000 tons 
AAA 

Robert Pittius, employed in a tannery 

at Elizabeth, N. J., 


live he 


wears long hair. if 
he continues to decide to 
cut. While leaning over a ma 


may 
have it 


chine recently to examine the lathe his 
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hair was caught in the gears, he wis 
lifted from his feet and whirled around, 
his screams bringing his fellow-workmen 
to his rescue. His head was badly cut 
and he was unconscious when released. 
While this is perhaps a lesson about hair 
cutting, it ought also to again remind 
us that gear wheels should be shielded. 
They are always dangerous. 

AAA 

In the course of a personal letter Prof. 
John E. Sweet asks ““Why did not the 
fellow who invented the rim drilling ma- 
chine illustrated in your issue of Decem- 
ber 30, 1897, put little wheels on the back 
ends of the drill spindles to friction on 
the cone and so run the spindles by the 
cone and do away with the gears? It 
will work all right.” 


A A A 


Commercial Review. 


NEW YORK, Saturday Evening, Jan. 8, 1898. 


INDUSTRIAL AND FINANCIAL CONDITION OI 
THE ENGINE TRADE, 
We have addressed a number of in- 


quiries concerning the present outlook 
of the 
facturers in that line, particularly those 
located in the Central West. The replies 
received are not many, but they suffice 
to establish two propositions. 

The first of these is, That in regard to 
the trade is 
manifesting material improvement. This, 
of course, is the crucial test of prosperity, 


steam engine business to manu- 


volume of business engine 


and since its results are satisfactory we 
may be that 
adjust themselves thereto. 

The second feature is the demoraliza- 
tion of prices. This is brought out dis- 
tinctly in three of the letters, al- 


sure other conditions will 


four 
though in our inquiry we made no par- 
ticular reference to that point. Plainly, 
therefore, it is uppermost in the minds of 
manufacturers. 

Although in this matter what is one 
man’s meat is another man’s poison, and 
extravagant profits upon a class of neces- 
sities such as steam engines are to be 
deprecated, it is in conformity with the 
best interests of the community at large 
that should 
quate compensation for their goods and 


manufacturers receive ade- 
remuneration for their labors. 

We have little fear that with a contin- 
ued improvement in demand the prices 
will not rectify themselves. This is to be 
accomplished not by a trust or combina- 
tion, the idea of which in a line of indus- 
try so widely apportioned as the engine 
trade would be chimerical, but by an ap- 
preciation upon the part of builders that 
good times are coming back again and a 
sturdy determination by them to stand 
out for reasonable profits. 

\s we have before remarked, in the 
electrical field the hard times have served 
to introduce economies in manufacturing 
methods and thus to reduce prices, per- 
for the benefit of the 


haps permanent 
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consumer. In the engine industry, how- 
ever, there were not so many economies 
feasible to make, and it is reasonable to 
suppose that ere long builders will be 
setting retrieve a 
part of their lost monetary ground. At 
any rate, by the tide of advancing pros- 
perity, the continued sacrifice of values 
should immediately be checked. 

From the Edward P. Allis Company, 
Milwaukee, Wis.: 

“As to the outlook for the coming 
year’s business, would say that we con- 
sider the prospect encouraging. We have 
a large amount of work on hand and our 
order book is well filled for future deliv- 
eries.” 

From the Philadelphia 
Works, Philadelphia, Pa.: 

‘We find the general business pros- 
pects very greatly improved over those of 
the corresponding period last year, and 
from present indications believe that the 
spring of ’98 will develop considerable 
Prices, however, do 


themselves about to 


Engineering 


volume of business. 
not improve, as we would like to see 
them. We are, at the present time, build- 
ing several large mill engines, to be 
shipped into South Africa; also a com- 
plete air compressing plant, with motors, 
etc., for gold mining properties in Mex- 
ico.” 

From the Ball Engine Company, Erie, 
ra.: 

“Our opinion of the engine business 
of 1897 is that it has been poor in amount 
the first six months, and especially bad 
in prices for the whole of the year. Re- 
ferring to our own experience—since July 
I last—we full time and fuil 
handed, and October 1 last we 
have run our plant thirteen hours a day 
and are now doing so, and have a fair 
number of orders ahead. We think the 
prospects for 1898 are for better business 
in amount. The demoralization in prices, 
however, still continues, and if not cor- 
rected a lot more ‘lame ducks’ will be 
added to the already large list. The 
problem is how to get the engine men to 
brace prices up from the trough of de- 


have run 


ince 


moralization.” 
From an engine building company in 

the Central West: 
“In regard to the 


business 


for the 
present 


prospects 
steam for the 
year, we believe it is a fact at the present 
time that most engine builders are busy. 


engine 


This refers to engines particularly. We 
are manufacturers of boilers also, and 
our boiler department is not so busy. 


That the boiler department should not be 
busy at this time of year is not astonish- 
ing, however, because it is always the case 
that the boiler business drops off with 
the coming of freezing weather and does 
not pick up again until things thaw out 
in the spring. The engine business 1s 
not so. At the present time we are work- 
ing our full force on engines and some 
Prices 
a cu- 


days we are working overtime 


have advanced, and it is 


rious fact that if other people are as busy 


not yet 
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as we are this should be the case. It is 
our opinion that with the opening of 
spring trade in full blast, all engine build- 
ers will be reasonably busy; busy enough 
to put on an air of independence which 
they have not worn for four or five years, 
and with this air of independence will 
come the advance in prices, although it 
will be, in our opinion, gradual. Ameri- 
can business, so far as we have found it, 
has decidedly improved, but it can stand 
a great deal more improvement, especi- 
ally in prices, before the engine and boil- 
er builders will be satisfied; and they, as 
not to 


a class, hard 


either.” 


are very please 


MISCELLANEOUS NOTES. 
From Warner & Swasey, Cleveland, 
Ohio: 

“We are glad to tell you that the year 
just ending has been 
successful one for us, the amount of busi- 
ness done equaling that of our best year 
up to the present time. 
portion of the year’s business has come 
from foreign countries, but the last few 
months have shown a marked improve- 
ment in the American market. We look 
for a good year in 1808, especially as 
there seems to be a steady increase in 
American demand for machine tools.” 

The Joseph Dixon Crucible Company, 
Jersey City, N. J., have said their New 
Year’s say upon the topic “Something 
About Business” in a little circular which 
in slightly abbreviated form is as fol 
lows: 

“In 1893 it was a case of business par 
alysis, in 1894 we had a year of debility, 
in 1895 the patient partially revived, in 
1896 came a relapse, but in 1897 cam« 
recovery and the patient took up his bed 
and walked. The great medicine man 
was dollar wheat and thirty cent corn, 
plus poor harvests at this exigency 
abroad. The industrial triumphs of 1897 
are important. 
in the fruits of the harvest, and particu- 
larly in manufactured goods, than in the 
history of the country. Americans are 
competing in every market. American 
motors won the order in London. Ona 
bridge in Holland an American firm was 
the lowest bidder. American steel rails 
go regularly to China, Japan and India. 
A movement is on foot to have the Eng- 
lish Parliament pass a law changing the 
stamp on goods not made in England, 
to ‘‘ Abroad” simply, instead of the name 
of the country where they are made. 
This is an effort on the part of the En- 
glish lawmakers to obscure the origin of 
these goods. For the Dixon Company 
personally, we have shared in the gen- 
eral prosperity. Perhaps the outlook 
was never more inviting.” 

William H. Wood, engineer and build- 
er of special machinery, Media, Pa., sends 
us a list of orders for hydraulic riveting 
machinery, etc., recently filled. We notice 


a prosperous and 


A considerable 


Export trade was larger 


Continued on page 38. 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 


Selden Packing for stuffing box, with or without rub 
ber core. Randolph Brandt, 38 Cortlandt st., N. ¥Y 


AAA 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a lines The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. nswers 
addressed to our care will be forwarded. 


Situations Wanted. 


Experienced mech. draftsman. Box 137, AM. Macn 


By good pat. office draftsman. Box 14, Am. Macu 
Mech. draftsman and mehst.: exper, steam, marine 

pump, gen. mach.; desires position, Box 18, AM. Macu 
An accurate and industrious mech 


draftsman de 
Sires a situation; can best references o r 


Station J., Philadelphia, Pa 


X Js 


A practical up-to-date foundryman desires position 


familiar with heavy and light mach., eng. and boiler 


castings; good habits, good ref. Box 12, AM. Macu 

Experienced salesman or supt. desires engagement 
with first-class mach. comp. in either of above si 
tions; 15 years with last comp.; ref. Box 19, AM. Macu 

Brass molder wants a position; experienced, prac 
tical and competent ir 1 the details of the trade; if 
desired can take financial interest Address C, I 417 
Omer street, Indianay Ind 

First-class machinist desires steady position in 
mfg. company or assembling complicated mach ug 
0); strictly sober habits; faithful, energetic and con 


scientious worker with wide exp. Box 16, AM 
Situation wanted as factory 
practical inventive machinist ; 
supervising manufacturing ; 
best of references from last 
Box 5, AMERICAN MACHINIST 


manager or supt by 
20 years’ experience 
very successful in past; 
employers and others 


Investigate This—A mechanical engineer with long 
experience, thoroughly posted on the design and mfr 
of electrical apparatus, at present with large electri 
cal concern, desires change; superintendent or chief 
engineer. Address Box 17, AMERICAN MACHINIST 

A thoroughly competent M. E. would like to corre- 
spond with parties in need of an up-to-date mgr. or 
supt., with a view to financial connections; can 
readily adapt himself to local trade or design special 
machinery ; parties dissatisfied with present manage- 
ment will do well to address Box 1, AM. Macu 


Help Wanted. 


Wanted—Man to install high speed engines direct 
connected to dynamos. Address Box 3, AM. Macu. 


Draftsman—Mechanical draftsman wanted on tool 
and jig work; man with shop experience preferred; 
state references. Box 21, AMERICAN MACHINIST. 


Wanted—Toolmaker experienced on tools and jigs 
for manufacturing lathes economically; give expe 
rience, wages and ref. Box 15, AMERICAN MACHINIST. 


Gun and locksmith and bicycle repair man wanted 
in a Montana city ; must be a first-class mechanic and 
thoroughly experienced ; give age, experience, refer 
ences and wages wanted Address Box 9, AM. MAcH 

Wanted—Man familiar with the design and use of 


tools for making brass fittings to organize and man 
age a large department for the manufacture of brass 


goods Call or address Aermotor Co., Twelfth and 
Rockwell Streets, Chicago, IIL. 
Practical organizer of systematic piece work; ten 


years superintendent where special attention has been 


given to production of duplicate parts at lowest cost, 
and making tools for the same; inquiries cheerfully 
ans.; ref. given Address * Organizer,”’ AM. MAcH 


Engineer, 32, thorough tech. education; member A 
S. M. E.; splendid experieuce as constructing eng. and 
manager, desires change; knows modern methods of 
mach. designing and shop practice; immense exp. on 
construction Corliss and other engs., air compressors, 
ice machs. and the most improved gas eng. practice; 
competent to assume charge of works of any magni 
tude; pos. as gen. supt. or chief eng. wanted; highest 
testimols. from all past employers. Box 20, AM. MAcH 


Wanted—For a machine tool works in England 
eral first-class machinists used to assembling plain and 
automatic screw machines, etc., of the best class A 
splendid opening for really first-class men at good pay 


sev 


and permanent jobs if suitabl No dispute of any 
kind. Reply giving full particulars of experience, age 
salary, Box 8, AMERICAN MACHINIST 


W ants. 


Advertisements will be inserted under this 
head at 30 cents per line, eachinsertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 


Miscellaneous 


Job lot radiators, 121-2c. ft., 8. M. York, Cleveland, O 
Book, Dies & Die Making, & 1. L. Lueas, Prov. R. I 
I make dies; send sample and see what they cost, 
J. L. Lueas, Providence, R 

The Dutton Wet Twist Drill-irinder is sold by the 
Garvin Machine Co., New York City 

Best and cheapest |! Header, made by Baush & 
Harris Machine Tool C« Springtield, Mas 
Light and tine mach'y to order; models and electri 
cal work specialty E. O,. Chase, Newark, N 
For Salk l-hand adr press engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnati, O 
Wanted—Makers of aut it machines for the pro 
duction of studs and rollers for bicycle chain Address 
Box 143, AMERICAN MACHINIST 
Lathes, planers, dril milling n hit Vises, also 
brass workir mac y se nd-hand must be mod 
ern and in first-cla ondition Cc. Cc. Wormer Ma 
chinery ¢ Detroit, Micl 
Representat ni t ht. First-class mfrs. of 
mach, tools and new spe t « requested to send 
their catal ‘ pr t ‘ ti int sheets, to 
Cyelo Ma Ley HH tats i Vienna \us 
P . 

a pm satin ‘ y 
=" 2 actually reduces oil bills 50% 






or more. Sent on approval. 

Used in 14 countries. Testi- 

monials from leading firms 

in every field of industry. 
—_—_—— 


Business established seven years 
— 


THE BURT MFG. CO. 
AKRON, 0., U.S. A. 
Largest Manufacturers of Oil Filters in the World. 


WOODWORKERS 





Pattern Maker 
ere (Chisels ‘; 


souges, Woodwork 
yes lurning Tools 
Ger Send for Ir t 


BUCK BROS., Millbury, Mass 


BUCK 
CAST 


BROS 
STEEL 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE. Secretary and Treasurer. 








WORCESTER. 
Agents: U. Baird Machir 
J. A. Fay & Egan Co 
Cary Co., St. Paul, Minn 
St., St. Louis,Mo. Parke & Lacy Co., 
Cal. The Fairbanks Co 
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“) So. Canal St., Chicago, Il 
Colcord & Sanderson, 502 North Second 
, San Francisco, 
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Continued from page 37. 
among the companies who placed orders 
the following: Cooke Locomotive Works, 
Dickson l.ocomotive & Machine Works, 
Chas. Hillman Ship & Engine Building 
Company, National Tube Works, Du 
Bois Iron Works, Enterprise Boiler 
Company and others. 


AAA 
Quotations, 


New York, Monday, January to. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern.......... $11 75 @ $12 00 
No. 2 foundry, Northern.......... 11 25 @ 11 50 
No. 2 plain, Northern............. 10 75 @ 11 00 
Gray forge, Northern.............. 10 25 @ 10 50 
No. 1 foundry, Southern.......... 10 75 @ 11 00 
No. 2 foundry, Southern.......... 10 25 @ 10 50 
No. 3 foundry, Southern........ 10 00 @ 10 25 
ee RO eee 10 75 @ 11 00 
PUG. S GOR, BOWE Be cssccecccéescs 10 25 @ 10 50 
Foundry forge, Southern.......... 75 @ 1000 


9 U 
Some Northern irons tend lower than the 
above figures. 


tar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.07% @ 1.10¢.; refined, 1.124% @ 
1.20c. Store prices: Common, 1.25 @ _ 1.35¢.; 
refined, 1.30 @ 1.50c. 


Tool Steel—Ordinary sizes, standard quality, 
6 @ 7c., with some grades perhaps a little less; 
extra grades, 11 @ 12c.; special grades, 16c. and 
upward. 


Machinery Steel—Ordinary brands, from store, 
in small lots, 1.50c. 


Cold Rolled Steel Shafting—Base sizes, from 
store, in small lots, 2.25 @ 2.3oc. 

Copper—Carload lots, Lake Superior ingot, 
11c.; electrolytic, 10%c.; casting copper, 104 @ 
104c. 

Pig Lead—Carload lots, 3.70c., f. o. b., New 
York. 

Pig Tin—For 5 and 1o0-ton lots 13.85 @ 13.90c., 
f. o. b 
Spelter—Carload lots, 3.90 @ 4.00c. for good 
brands, New York delivery. 

Antimony—Japanese, 7% @ 7%c.; Hallett’s 
7.45¢.; Cookson’s, 7c. and upwards on small 
lots. 

Lard Oil—Prime city, present make, commer- 
cial quality, in wholesale lots, about 4oc. 


AAA 


Manufacturers. 


The American Steel & Wire Company of Chi- 
cago has been incorporated. 

At Courtland, Ala., G. A. Benner contem- 
plates opening up a new planing mill. 

Eastepp, Foster & Co., of Music, Ky., are to 
move their business to Gallatin, Tenn. 

[The Durango Iron Works, at Durango, Col., 
has recently been destroyed by fire. 

Mr. A. W. Miller, of Riverside, Cal., is con- 
templating the erection of his planing mill at an 
early date. 

The plant of the Copake Iron Company is 
expected to be removed from Copake to Den- 
nings’ Point, N. Y. 

At McKees Rocks, Pa., the Daisy Washing 
Machine Company contemplates the erection of 
a plant. Mr. Frank Hieber is interested. 

At Chicago, Ill, the Crescent Drop Forge 
Company has been incorporated. Ed. Sendel- 
back, Ferd. Barnickol and Ed. Barnickol are the 
incorporators 

The Excelsior Stamping & Metal Company 
of New York City has been incorporated by 
Sender Jarmulowsky, Meyer Jarmulowsky and 
Louis Jarmulowsky. 

It is reported that Mr. George D. Todd, of 
Louisville, Ky., and others are interested in the 
construction of a building at New Albany, Ind., 
to be used for manufacturing purposes. 

The Dancel Machine Company, of New York 
City, has been incorporated to manufacture boot 
and shoe machinery. Directors: Christian Dan- 
cel, of 1708 Putnam avenue; Charles T. Close, 























12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co.’s 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterward. No centering required. 
See carriage reverse lever by right-hand side of apron ; no reaching 
for countershaft shipper required. 
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14" x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are spe- 
cially adapted for tool-room work. They have the Norton Attach- 
ment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear and movement of lever in gear 
box from one notch to the other. Note the automatic stop under 
apron. It will automatically stop carriage at any desired point in 
either direction; invaluable for internal or duplicate work. SENp 
FOR CATALOGUE. 


The Hendey Machine Company. 


lorrington, Conn. 
Agents for the Pacific Coast, Pacific Tool & Supply Co., San Francisco, Cal. 
J. W. Cregar, Philadelphia Bourse Exhibition 
Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm 
Chas. Churchill & Co., Ltd., London and Birmingham, Eng 
Adphe. Janssens, Paris, France. 
Eugen Soller, Basel, Switzerland. 


European Agents 
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ADAID<2-<9~I<9OC- 4 EE EOC!’ 
My NEW CATALOGUE ¢ 

contains many 
NEW AND NOVEL TOOLS ( 


which will interest you 
Sent FREE to anyone for the asking 


E. G. SMITH, COLUMBIA, PA. et 
DAD 3~<D<3<390 <3 <9 -3-<3-< 9-90 


CASH BUYERS LIKE OUR PRICES. 


To show that 
we wish you 
topurchase 
from us, we 
offer you the 
following 
goods. It will 
payyouto buy 
as largely as 
possible. The 
. offer will not 
be madeagain. Notify your shopmates. Show 
it to your employer. 


Complete Patent Combination Square and Bevel 


¢ 
: 
Z 











Protractor. 
9in., List Price, $4.50 Net Special Offer, 2 25 
2 “ “ “ 5.00 “ “ +s a 2 40 


Special Cash Offer on Twist Drills. 
Twist Drills in sets 1/16 to 1/2” by 64ths difference 
List, $10.00. Our Special Offer, Net, $2.88 
Twist Driis in sets 1/16 to 1/2” by 32nds difference. 
List, $5.40. Our Special Offer, Net, $1.60 
Twist Drills in sets Nos. 1 to 59 Alterr nate Gauges. 
List, $4.30. Our Special Offer, Net, $1 25 
Set of Taper or Straight Shank Drills, 1/4 to 1°, 
varying by 16ths. List, $20.00. Our Special Offer, 


Special Offer Sheet mailed monthly Net, $5.65 
if desired. on receipt of request. 


THE FRASSE COMPANY, 
19 Warren Street, NEW YORK. 


Just Published. 


GAS, GASOLINE and OIL ENGINES, 


By GARDINER D. HISCOX, M 


The only American book on an interesting ten t. 279 large 
pages, 8vo, illustrated with 206 handsome engravings. $2.50 
prepaid, to any addess. 

Full of general information about the new and popelar motive 
ower, its economy and ease of management Also chapters on 
lorseless Vehicles, Electric Lighting, Marine Propulsion, Ete 


SPECIAL CHAPTERS ON 

Theory of the Gas and Gasolene Engine, 
Efficiency of Gas Engines. Retarded Combustion and Wall Cool- 
ing, Causes of Loss and Inefficiency in Explosive Motors, Econ- 
omy of the Gas Engine for Electric Lighting, The Material of 
Power in Explosive Engines, Carburetters, Cylinder Capacity 
Mufflers, Governors, Igniters and Exploders, Cylinder Lubrica- 
tors The Measurement of Power, The Indicator and Its Wor 
Heat Efficiencies, 3. Patents on Gas, Gasolene and (i! 
Engines and Their Adjune ts 

t# Our large general Catalogue of books on every practica 
subject mailed free to any address. 


c ‘NORMAN W. HENLEY & CO., 
‘Ss Beekman St., New York. 











FLECTRIC LIGHT 
ENGINES. 


Photos, Descriptions and Estimates 
for the asking. 


W. D. FORBES & CO., 


HOBOKEN, N. J. 
1302 Hudson St., 2 blocks from 14th St. Ferry. 


Utilization of Heat and | 
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utomatic 
Shop Saw. 








Special Machinery 
For Cutting All Kinds 
of Iron and Steel 
rere 
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The Q. & C. Co., 


700-709 Western Union Bldg., 
CHICAGO, ILL. 


100 Broadway, 
NEW YORK, N. Y. 


537 Mission Street, 
SAN FRANCISCO, CAL. 


erected to his plant 


Mr. Jacob Ebert is soon to Palatka, 


erect at 


Fla., a brick plant 

Messrs. Knapp will re-establish the button fac 
tory at Deposit, N. ¥ 

The Detroit (Mich.) Soap Company is to con 
truct an addition to its plant 

rhe Bath Iron Works, Bath, Me., lake 
add ns ner 

It is reported that a phonograph factory is to 
be erected at Muskegon, Mic 

At Greene, N. Y., the plant of the Lyons Iron 
Works has been destroyed by fire 

[he Kimber Wire Manufacturing Company is 
to remove its plant to Chicago Plains 

rhe Keasbey & Matteson Company are prepar 
ing to enlarge their works at Ambler, Pa 

Franke Bros., of Fostoria, Ohio, contemplate 
the erection of a new flour mill at that place 

The National Boiler Works, at Bay City, 
Mich., have recently en destroyed by fire 

The Bay View plant of the Illinois Steel Com- 
pany is to undergo extensive improvement 

The saw mill of A. M. Shackford, at Canaan 
Centre, N. H., has been destroyed, with all ma 
chinery 

The Pulaski (Va.) Milling & Mining Manu 
facturing Company will add new machinery in a 
short while. 

rhe Champion Novelty Company, of Dayton, 


Ohio, contemplates the removal of their plant to 
Marysville, Ohi 

Irvin Robbins & Co., of Indianapolis, Ind., 
has been organized for the manufacture of car 
riages, buggies, &c. 

It is reported that Howard Jones, a Toledo 


man, is interested in a dynamite factory at 
Bellefontaine, Ohio. 

The Michigan Sugar Company, of Bay City, 
Mich., is to build a plant at Essexville. This 
factory will be goo feet long 

E. B. Jones & ( of Mount Holly, N. J., 
have leased the Van Brunt factory at Beverly 
and converted it into a factory 

Ihe Jacob Knitting Company, 443 Greenwich 
street, New York, contemplates the erection of 
a new factory at Newark, N. J 

The Vulcan Iron Works, of Wilkesbarre, Pa., 
is to have additions made to its plant. This ad- 
dition will be used for a boiler shop 

The Carolina Ice Company, of Wilmington, 


N ote will place additional! machinery, sufficient 
to double its capacity 
The National Box & Lumber Company, of 
soston, Mass., has been incorporated. Mr. Hol- 
ton Wood is president and treasurer 
Schmidt Ir of West S erior \\ have 
re i contr . 4 erect I x toot ma 
ine sl for the Eastern Minnesota Railroad 
At Deshler, ¢ House, Heflinger & C ] 
\l. Gehrett and Troup Bros. have formed a com 
for the est ment f a foundry nd 
\t A Ind., the R r Brass 
I t ( The 
stock ire R Thor r. J. Morgan 
\ unde 
Messr ( lan ‘ of 
} re Wi ester 
I t lar Root’s positive 
re re 
ihe ( 1 Ele I ( n f New York 
City, has been in r rated Db Garrett S. Odell, 
Orion H. ¢ ne N York ¢ and Hor- 
ace S. Andre f br ' 1 
e Saranac Lake (N. Y.) Light, Heat and 
Power Company is been incorporated The 
ipit ch $10 nd the directors for 
first year are OUrlar Blood, Wallace Mur- 
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ray and Perley A. Gould, of Saranac Lake, and 


F. A. Isham and C. S. Stackpole, of New York 
City. 
Kelley, Spear & Co., of Bath, Me., are build- 


an addition to their mill. 

A syndicate has been formed to construct an 
electric road from Kansas City to Topeka. Hon. 
BE. B. ? ted, as is also John G. 
Johns, of Houston, 


ing 


interes 
Tex 


urcell is 


The plant of the Armington & Sims Engine 
Company, Providence, R. I., was sold recently 
for $40,000 to Jas. M. Scott. The property is 


subject to a mortgage of $80,000. 

Peck Lacing Hook Company has been organ- 
Me., for the purpose of manu- 
for lacing shoes, &c. 
of Auburn, R. I., is the president. 

The Potomac Clay Company has been incor- 
porated. Among the directors are G. E. Mc 
R. Wilson, J. E. Brown and N. S. 
all of Washington, D. C 


ized at Kittery, 
facturing hooks 


Ira F. Peck, 


corsets, 


Comber, C. 


Greenaway, 


The name of the Sulzer-Vogt Machine Com 
pany, Louisville, Ky., has been changed to that 
of the Henry Vogt Machine Company. The 
management of the company will be the same 
as heretofore. 

The Rhode Island Locomotive Works, of 
Providence, R. I., was sold January 6. Mr. Eu 
gene W. Mason, of John H. Mason & Sons, se 


cured the plant for $130,000. 

The Stanley Instrument Company is to erect, 
at Barrington, Mass., a factory in which 
electrical instruments Frank H 
Wright, of Great Barrington, is president of the 
company. 

The Diesel Motor Company, of America, the 
offices of which will be in New York, has been 
The directors are C. F. Wilson, 
Thorpe, John C. A. Tutor and G. Frank- 
lin Bailey, all of New York City. 

At Mechanic Falls, Me., the J. W. Penney & 
Sons’ Company has been organized for the pur- 
a machinist and foundry 
Penney 


Great 


are to be used. 


incorporated. 
Percy 


of carrying on 


R. 
is treasurer. 


pose 


business. Samuel is president and 


Almont R. 


Penney 


AaAA 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9° x 12°, 6 x9 and 3!2' x6. 
We recommend the 6’ x 9" size for machinery 
catalogs. When they must be larger or smaller, | 


one of the other standard sizes should be | 


adopted if possible. 

The Wheeler Condenser & Engineering Com- 
pany, of New York, sends us a catalog of sur- 
face condensers, water towers, &c. The catalog 
is 6 x 9% inches. 

We 
Company, 
alog of lathes, 
is standard size, 


received from the Hendey Machine 
Torrington, Conn., 


shapers and vises. 


have 


The catalog 
6 x 9 inches. 


Waterbury Farrel Foundry & Machine Com- 


pany, Waterbury, Conn., sends us catalog E 
of foot, drop and screw presses. The catalog 
is 6 x 7 inches. 

The Walker Company, of Cleveland, Ohio, 
sends us a catalog describing a new type of 
platform controller called Type S_ Solenoid 
Blow-Out Controller. That catalog is daintily 
gotten up, and is 5% x 7 inches. 

We have received from Samuel Carey, New 


York, a catalog of cocoa and chocolate machin- 


an illustrated cat- | 


ery, including roasters, separators, melangeurs, 
&e. The catalog contains a detailed descrip- 
tion of the various machines, together with 
prices of the same, and is standard size, 6 x g | 
inches. 

We have received from the L. S. Starrett 
Company, Athol, Mass., a copy of catalog No. 
15, in which is described and illustrated a large 
variety of machinists’ tools, such as squares, 
calipers, rules, gages, &c., also milling cut- 


ters. The catalog contains 112 pages, and is 5% 


x 7% inches. 





gear. 





No. 0 and No. 1 with and without overhanging 
No. 
have self-acting screw feed and stop motion, and tables have pat- 
ent adjustable stop mechanism which prevents breakage of teeth 
when the work is run up to the cutters. 
fit them to do their 
themselves and the mills. 


NEW YORK 


LONDON, ENGLAND : 


PARIS, FRANCE; 





a= COLUMN MILLING MACHINES, 


IN FOUR SIZES. 


arm and back- 


2 and No. 3, shown in cut, have reversible feed. All 


Their stiffness and power 
work rapidly and smoothly, with long life to 


Ask for Machinists’ Catalogue. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


3 Liberty St. BOSTON 
CHICAGO; 42 South Clinton St 

Buck & Hickman, 280 Whitechapel Road 

Fenwick Freres & Co., 21 Rue Martel. 


44 Pearl St. 








pre 
tell ve 





9 to 15 in. Swing, 


CATALOGUE FREE. 








yuupt cash buyers, 
uu all about our Lathes, Planers, Shapers, ete 


SEBASTIAN 
117 and 119 Culvert Street, 


POINTS Design! Workmanship ! 
e ¢ Material! Finish! 

All these are comprised in the make-up of our lathes 

and are the four necessary points in the construction 

of a good tool. Add to these a FIFTH, and a very im 

portant one, the price, make very low to 

and you have Our Catalogue will 


which we 
the story. 


LATHE COPIPANY, 
CINCINNATI, OHIO, U. S.A. 





Machine Design 


Order through your bookseller 

or copies will be forwarded, post: 

paid, by the publishers on receipt 
a the retail price. 


Part 1. Kinematics of Machinery. 
By FORREST R. JONES, Professor of \ achine 
Designs in the University of Wisconsin 

165 pages, 1: 8vo. Cloth $1.50 


~”> ¢ 


ow figure s. 


JOHN WILEY & SONS, 


53 EAST 10th STREET, NEW YORK CITY. 





“GREEN. RIVER TAPER REAMERS 


OR FINE MACHINISTS WORK GROUND ACCURATELY TO SIZE 
INCH 


= od 


SE NEE, 9 SIRES 4 9 24 
“== . TAPER 44.1N OR WTO FT. 








Fine Reamers, Taps, Dies and Screw Plates 
IN GREAT VARIETY. 
‘Lightning ” and “ Green River” Brands 
SEND FOR CATALOGUE 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS., U. S. A. 
Agents in London, Selig, Sonnenthal & Co., 
83 Queen Victoria St. 





AUTOMATIC MACHINES 


FOR MAKING 


Wood Screws, 


ASA S. COOK CO. 


HARTFORD, CONN., U. S. A. | 











MILLING MACHINES : 


PLAIN AND 
UNIVERSAL. 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, OHIO. 





JENKINS STANDARD Py 
ow aN J 
a 


any 


cut. 





where 
blow out, 
and insist on having 


"96 THE NEW '96 JENKINS ‘96 


S the 

Does Not Squeeze Out and not necessary to fol 
low up joint. 
and all pressures of steam or any 


Perfection of Joint Packing. Instantaneous. 


We it to last for years on 
kind of joint 


rot, 


guarantee 


packing is required. Does not burn or 


therefore the best for all purposes. Call for 
’96 JENKINS ’96, stamped like 


JENKINS BROS., New York, Boston, Phila., Chicago. 





HEAVY MILLING MACHINES EXCLUSIVELY. 







37" Spindle 
gear, geared 


Horizontal or Vertical Spindles or Both. 





30:1. 





" 36"x 36"x 8’ Machine. Net Shipping Wht, 24,000 Ibs. 





SIZES: 
15", 20" 24°, 36°, 48", 60", any length 
Wide range of cutter speeds. 
Variable table feed from 3-16" to 10" per minute. 
Power elevating and lowering device. 
Table adjusted by power in either direction. 


Write for full information and prices to 


The ngersal Milling Machine Co. 


P. 0. Box 2777, ROCKFORD, ILL., U. S. A. 


( C. W. Burton, Gritiths = 10., 
Janssens, Paris, “sane 

/ DeFries & Co., Berlin and ucssiéert. 

Eastern Branch, (26 Liberty St., New York. 


Cable Address : “ Ingersoll,” 


Foreign London, Eng. 


Agents: 


Rockford. 

















AMERICAN MACHINIST 




















January 20, 1898. 
PAGE _ 
. International Corre ndence Schools....... 7 
Index to Advertisers, 2. : Contents, 
lessop & Sons, W . 
A Macl PAGE | Jones & Co., B. M.......... 8 a 
Acme Machinery Co........... 16 Jones & Lamson Machine ( 6 h Satcheller Svstem of *neumatic 
Acme Malleable Iron Works oC napeanaiieedicgs “ lhe Batcheller Syst Pneumatic 
Albro Clem Elevator Co......c.ccccccces 43 Kelly Machine C Ee Seerrererr I Tubes 17 
pS A SRE neem ene 2 Kempsmith Machine Tool Co....... 11 ae : 
Alteneder & Son, The 7 kKeuftel & Esser C ere 3 Che Stretch of Transmission Ropes. 20 
American Engine CO. cecccscvveccceveccsecsens 46 Kling Bros...... 49 Slotting in the Lathe By John 
American Gas Furnace Co...............- 2 Sa . - * 
RE TEE, TOG Gii.cccccecccccswecvess s| L andis EG) C0. .ss.scsecccesese 41 Randol ; 21 
I Ci 6:06 0560060004taseeees 46 Le Blond, R. K 5 , Trenc! ae = \ ee 
Arnold FUbNGRIGe TIOUSE.....<ccccccccesese 44 Le Count, Wm. G . soe 3 ¢ rencn gineer on merican 
Aurora Tool Works....... 7 - odge Ke peed on 0 TOG Ge s<<ccccass 10 Shop Management en ae 
, Ce Ti FE Gc oan caxsdesecevasces 42 ; 
Backus Water i a Re 2 Modern Practice with Worm Gear- 
Baird & Co., Henry Carey.......c.cccesccers 1 SE Or dinciness indcatandiae Kdecendanesuen 5 ; ‘ 
DIG SENET Cig Wiiccccscendsccudesseede 8 McCabe, J. J. eeeueegesnenesess 11 and 13 ing I] By k \ Halsey. caeew ee 22 
OE EE errr ee eee 4 | Mergenthaler & C COR iivnok4us0ss408esdeses 7 oo = 
eee ee a ee nee 47 Merrell Mfg. Co (euivevesuuebandddeewenkees 2 -trata cee ee eee «-) 
eS eee ca | BtemeS. Beecttie Co... ..cccesvccgescoceees 12. Electrical Distribution of Power 
i i ME SR nccccnccescebeseeeeneews "Se 8 Sof eee ee eee 46 aa : , 
Bentel & Margedant Co., The................ i MS As es 43 By William O. Webber.... 25 
Serlin Iron Bridge Co.......ceccccocceccescees 4 | BEOUMG TOvROOE Ce. .ccccccccccsscccccscess 2 : eae 
Oe a, Ns Ml acantacenccatedeinessas 48 Morse Twist Drill & Machine Co...... 15 Chainless Bic ycles seceecceees 20 
Bethlehem Foundry & Machine Co........... 44 Morse, Williams OC Pee eee 44 Radial Drille1 26 
3ickford Drill & Tool Co...... s Mossberg & Granville — SEES ee 47 ; ‘ : 
"Gp aiSenSseaae: a | x k Mact T. ; Letters from Practical Men: Per 
Bignall & Keeler ‘Mig TE So al ewar achine COs ccccccccvccsscvcsess 3 : (re. ste . ‘ 
Bilgram, Hugo 4 New Era Iron Werks.. pSbweseuwkrawacesdeses 40 centages ol Efficiency. By Sidney 
“cANEage gy” ~<a lal land al SS 8 US Sea 4 7 . 
sill ys XX SD Devecccennseetesesseves se 7 ; as : > eeve > oT ave ae 
Billings, & Spencer Co.--00 cocoon G | Newton Mach. oot Works,” tag. .0000002222 4 A. Reeve....The DeLaval Steam 
a a Oe g | Niles SITIININ. c: ceuanncdsstaaieansmendnss 16 Turbine By G. Oscar Olsson and 
Boston Gear Works 41 Niles Tool Works Co., New York Branch... 13 heh ‘ . : 
cae te OM 5 ve Ea Be te 12 John E. Sweet .Cracks in Boiler 
g Bes Bevesesecvecescsvesecseevesse i | seypblpapponaccianeseoiergonies , 5 
SE CONE COR a os ennsensencsesscnncances 13 Nutts & Merrill 43 Sheets. By John D. Riggs and 
Bradford Mill Co., The........ccsccsccocceces | A 40 i M Ponimnal 
ee Milling Machine Co............ 5 iets Ae WD TOR eo ndcsccskcsdepucecconassx 46 r€ I aylé ( pressec 
sristo Doacccecesrevesesccesesovevecsoscoscoes 46 - : S 2 > , ar. 
Drown & Sharpe Mig. Co..cccccsccvcsess rand48 Pawling & NS CEO CC TEE ET 16 Air Explosion By Henry Har 
wed .~ EER REA EES RACE ee ee Ee 8 erie oe eye > Sia eee 48 rison Suplee Shaper Attach 
SP ce ecckeeentsbseseses 48 liladelphia Box + ERS 37 ‘ : , , 
PMMGGEE ITOK PORMMNE. 650.005 0c00ce0s8see0e. 2, Philadelphia Bourse..............+++- 47 ment for Rod Brasses. By Quirk 
Bullard Machine Tool Co...... aeneanees te Se EE SS eee 3 — ; pe i 
Be A err rie 8 | Pope Tube Co..........cseeeeeeeeeeeeeneees 6 ooling Water by Re-expand 
SOF CRs sawnaseseceses ion 2 a ta ag CO... ee eeeeeeeneeeeeeeeers 7 ed Ait By Ohio Adjustment 
a *ratt huc Devcccecccsesvecers 3 . . ’ 
Carborundum C DR ssiiNatkeevecninnekees 41] Pratt & Whitney Co......ccccccccccess 40 of Screw Machine Threading Dies 
C&C Electric Co teseeeecees te eeeeeeees 5 Prentice Bros epee 11 wee | cf ‘ 
Cincinnati Milling Machine Co. 42 | Prentiss Tool & Supply Co........sceeees 13 By Alexander Carley 29-31 
Cincinnati Screw & Tap Co...... 16 ; ? Pascian Ter ’ saline : 
Clayton Air Compressor Works 6 | Q: & ¢ EM os 0sdsccsescrorivceneses 39 Foreign Trade in Machine ry 32 
Cleveland Machine Screw C 6. | Rela Be aFGF is icc cceccccvscvecsescesee 40 | Mention of Patents ee a , 22 
Cleveland Stone Co.. Libres sade neawaseeeen at | Rand Drill_Co.......ccccsccccccccccscececes 46 ; , : si 
Cleveland Twist Drill Co 48 eS 3 SEES eee anne 4l Inquiries for Machine ry . 33 
Clough, R. M.. ce chdlevwhnehbainn Acbeencue Se CCG SS US ae 43 Personal 34 
Colcord & Sanderson.............ceceseeee 37. Reinecker, J. E sessecececs 2 . . 
Columbia University...... 7 Rogers, Boat Guage & Drill Wks., John M 7 Ybituary 34 
I, Ne se as enebenne 10 Roots & Co., P. H. & I rrr rrr 46 F 
Cook Co., Asa S 40 | Rue Mfg. Co...... pecadeticmeues 46 Questions and Answer 34 
Crescent Steel Co.. 8 | Sackman, F. A hae ise hcee 8 A Co-operative City Electri rh 
Curtis & Curtis... .cccssceccess , , 4 Safety Emery Wheel ( “~S ie iy Ps sia = ectric Light 
CMDGRER RUE Gin iccceccsccenvessveces Si Bee Bae OD... oocccwssss0cvecccesss 44 ing Plant . caew. ae 
i 2 a ci ssnenincneesenedss 43 New stian Le athe ( “aaah b- Foreign News Notes By A. F. Ten 
Davis & Egan Machine iE Moise cccosenss 45 . es 3 Cs Mie , W Me ceccecccccsecs 56 pes a 
Dayton Gas Engine Mfg. Co.. . | & — => ig EO--+renvsesserereres 12 nille 35 
Detrick & Harvey Machine Co............... Pee Emel at gg Miateebeeneebbeds | Americ Toole it nolan c 
Diamond Machine Co....ccceccccccccccees - 10 shriver Bel Co., T.....--se0reeees 43 sepaaareteens a ls in England > 
Dixon Crucible Co., Joseph........... 4and8 Sines oo Wee” vis ecichinis dents 16 ~American Competition 30 
Doan & Co., eee on Pada eudigacolet . 13. aibley & BIC. oo eereccrvcccccvosess 7 ‘ _ 
Dickens Waller Be Om. .....<c.<écassecscos 42 | skinner Chuck Co........ssseeeeeseeeeeeees 3 Commercial Review 30 
: : - BOOM Ge Titi, J. TE 00000000 s0000eessenesevees 7 
Eames Co. ho Dr... (apnadeeeteneddesncened SO i Siew es 4 
Eastern Machinery Co....++-seseeseeeesenerees 0 | Smith, E. G.... 5 ee eee 5 
Errington, F. A seseseseenresess 2) See: ON Gh os ca unccantacesssece 46 
Evans Friction Cone Co....ccocccscces 10 | Spooner & Hall pachhley sieht 
Pee Be BGGtb. 6ccssicccccviccescescossevsveseese 41 | Springfield Gas Engine Co., The...... 4¢ 
i Ol hs. . csccbbanasgaecestsesaaneyeen 48 Springfield Machine Tool Co................ 15 
I EE Rc sccnesmeseeweseseeeennseeeeeces 14 Standard Tool Co.....++.seceesecceeseerseceees 48 
Foos See TN Cis v.00 000 cncdnt0snesenssntes 46 | Starrett Co., L. S.......secccccccccvcccccceces 12 
ee? 7 SS Se rrr 7 | Stiles Press Co., E. S.....cscccscccsceees 4 
PM SERED Diss ccvéacessetsesccesesduesoves ee Oe eee — 
PR C. BilOcccccvccceeceenwesaressccoseccece 46 © Strelinger & Co., way Diethennsenseasescesets 2 
nekeer BOG Wr OUR 5000000s0cerasvecunss me | Bree Bets Gain Bis eons 0wcsneda+sessses ee 
fuel Economizer Co.....ccccccccccccccescccces 8 Stuart’s Foundry & M achine Works, R. J... 48 
emia, Mien Ole Ws as et ee Bic vccccceccvescencncnanceutexasse 46 W 
Geometric Drill DI Gckd ie aaeibneaeeneseeeeek 3 TEE: DOE CA vn ccccccencncsonsesonsesssscuns 47 ARE NO e- 
Gisholt Machine Co... ..ccccccccccccccccsccces 12 lrimolat, J. G i a a lee ee ee 5 
ee en. cece gagepensiebensenuas 16 etete BMiacnine & Toel Cs .cccccceescesceces 3 READY FOR 
COR IORE. Fe. WW occ cccccvcesecnssveepesesesoses 4 COON. DORR cc osccnrscesneebeeseees 13 
Gould & Eberhardt... ..ccccccccccccccecses 16 Trump Bros.’ Machine C0....+..seeeseeeeeees 3 DELIVERY. 
Grant Gear Ti. <a cpitceasebenoeeenne ae een 16 Tuenes, V fe Serie Ce. cscceueve 47 
Gray Co., G. A.vsscccccceeceeeeeererereseeenees 161 T. & B.T Ditvccadedeseesnesabeadeaousivenns 1¢ 
Greenfield, W. G. & G..ccccccccccccccceccces 1 Oy Be WMetatiin Pachin Co. ococccesccnscacceaes 10 om 
Hampden Corundum Wheel Co.........-. 3 Wais & Roos Punch & Shear Co............ I 
Hardinge Bros.......cscccccccccccvcccccceccces S| Wrateatt B Soe, Gibe. Discccicucescsascussenses ‘ 
Harlow & ( ( i ta eS a 39 "ps 07 sag lg ene a ae ep ap ahaa 39 
Harrington & ‘King were rating Co.......-. a. = > “oeeeeereiteteeree 4 
Harrington & Son Ci Rs iin seine aan 39 | a Wh 4 7 |. MO Se eens 13 | h | h d d 
Hartford Steam B iler Insp. & Ins. Co..... 12 Warner & Swe i oa eat 4k ere are on y one unoare 
Henderer’s Sons, i, Misatestieteecineksnenne S| Watkins Co. | ” Samir pions ane 4¢ P 
Hendey Machine Co.....sccseceeereeseeeeeees 38 | Watson-Stillman ( ° aiegamap en eeaaiiess . copies for sale, and these 
Hen'lev & ¢ ‘ Wt 604s dorncandbeesaesoneseues 39 Webster ( | RES. pee Sana Sele at 
Hess, Henry........ccccccccccscccsvccsccccesecs 49 | Webcter M{ ~_ aig ab eaieeetnaatataiaiate 4¢ ll | h 
H Clarke & Co., Boston, Mass "13 and 44 We a oe y | Wi not ast a month— 
H ( rk & ( Chicago eo 13 Wells Br 2 Cao 42 
Hi I ( EPEC Teer ore Tere 4 “ sat ~~ : fi ti t = d 
Silles  Nantt Wiesscescocsavecsooracosacsers a) cont, Ee, ~ lirst come lirst served. ... 
a eer Ss een \ T y Serre ree eee eee eee eee ee < 
Hiorth, B. R.... “sane aah ieee atten 13 \ " ma ¢ OG Seeaeitentenes 3 
Hoggson & Pettis ig Decccccccssessvecoes 3 Wiley & S J GE nena ted eakebaeiainieeeaaniiet 4 ‘ 
Horton as -- ete ceeeeeeeeeeeeeeenseeees “ tice i Meeesl Wile ©6..6<ssxevuncnceusweee 40 Price ° $4.00 
lorton & Rl SEE err 3 Ww ici WARMER RO as epics 43 
Hu t-Rogers Machine Co......++++++e+e: 3 \ dward & RoOgers......scccccccccececvscens 5 Per Volume, 
Hyatt R Blew Bearitim CO. ccs ccccocccsvscavese © | Gccakee Wat er A 4 
agersoll Milling Machine Co......--+++++++- go | Wyke & Co., Jicsceceeecseeseeeeeeeneeeeeceees @ 4 
sneer ee COccccccccccceceese 11 | Wyman & Gordon 4® Express paid 


Ingersoll-Sergeant Drill 














AMERICAN MACHINIST January 20, 1808. 












6 0 11 1 1 i NBD B10. BBD BBD DDD DD @ DO 


The lodge & Ohipley Machine lool Co 


CINCINNATI, O. U.S.A. 


manicte witb 
GRADUATED COMPOUND REST. 
TAPER ATTACHMENT. 
MICROMETER FEEDS. 


Culs screws 4-To 64 per inch 
Feeds 810128 perinch. 


VAY 
Thread or feed produced 





P16 ED AT 1 AD i SD oD oD 1 GE 1 ES ED 1 a WS 


Lis 7 ‘ 
While MACHINE IS It ODCranon | 


—_—- tyr wT ur ot kk i DT ee ee a> BP Pr & we — roo 


9 elle ES ER oie) OED a = ee os GI Oe a aS. 



































#. 1D ED OP 1D 1D 1) ED 
a 
EVANS FRICTION CONE lena : 
: rorywevens tere’ We Want Small Tools Adjustable Reamers. 
cpap? -_ size genes sl - pa fre a, 
One io Forty Horn Powe OR MACHINES TO BUILD. This style 
aes « of "Senator — First-class shop. Royalty or other terms. Reamer has 
logue. The following is = % in. adjust- 
wages thy eden anu ay ; 
ts wh « U. S. METALLIC PACKING CO., ment. Send 
Fivans Friction Cone for prices of this oa other Small Tools. 
ley cs ren ow Shes 425 North (3th St., Philadelphia, Pa. R. M. Clough, Tolland, Conn. 
JOHN & JAMES Ik son, Phila eee ES 4 Sets, 2 AH. P Ss & 
re toon enous Co New Y« 87 Sets, 5 HL P 
C. W. BENTON, London, Eng 33 ete. 5 Xx 
Mn. 8. D de AnREN 4 Ww. = ween pee “ Toon “y* ate iec ted ® & 
po ray « oe riage o O., "Mase" ¥ =e = OH P Th n S 
ASSAS( A oO 2 Se 
Tau Ma 2to6H. I oO Sa d 
Fong Ha eee t Phi leds viphis 4 (Seta: 1 Ht x u 
ARNOLD PRINT WorKS, North Adam ped 6H. P . 
c ‘ V s Ma Sets, 61 
ong we sony Macaw 10., ¢ m8 li. 19 Sets, 2to4 H. P of Small Castings 
‘K & Co., Lowell, M 5 Sets. 
ALPIED Dior, Dolgeville, N.Y. A large number — made daily for the trade at The Sessions Foundry Co., Bristol, Connecticut. 
F. EV ANS, Proprietor, 85 Water Stree t, Bost« Mass 
( W BURTON, GRIFFITHS & CO., Agents ¥ a illng od & 











PUNCHES, SHEARS, ROLLS and 
HACKNEY PNEUMATIC HAMMERS. 


CBENTELSHARGEDAN 
faa sim > COMPANY 


WOODWORKING HAMILTON,O. 
MACHINERY t) U-S-A: 


ee we =s as sh Discounts allowed 
chitectural Ne ientific 

Ele« . rical, Me cham val, Indu 

— ane - cal Books 














— ount Sheet 


WILLIAM T. COMSTOCK: 23 Warren St., Ne w Ye 


No. 8 GRINDER. 
This is a big grinder, but not our 





biggest. Dimensions of this one are. 
Distance between wheels, 40 in. diam- 
eter; spindle between flanges, 134 in. or 
2 in., as desired. Weight, 1,000 Ibs. 


The Wais & Roos Punch and Shear Co... WHO WANTS ONE ? 
Cincinnati, Ohio, U. S. A. DIAMOND MACHINE CO. . 


SELIG, SONNENTHAL & Co., London 








SCHUCHARDT & ScHUTTE, Berlin. | Chicago, U1. PROVIDENCE, R. 1, U. S. A, 





. This Clutch 


accomplishes just what it was 

designed for; it will take hold when 

desired and will let go when desired, 

without any fancy moves of the 

operator, or any fussing of any kind. 

Is very simple and will wear indefinitely 
AA, We call this the Frisbie Friction 

202 £E.43° ST. Clutch and would be pleased to answer 

im’ am ael-t.4 } some hard questions about it. 


The Eastern Machinery Co., New Haven, Conn., U.S. A. 
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is actually Two Lathes 
in One, a regular 26 
and Triple-Geared 44’ 
capable of turning out 
work rapidly and 
accurately, from the 
smallest class up to 
44’, 












Solid in construc- 
tion—wide range 
of speeds & feeds 
—changed in a 
: - moment for any 
Baers: —_ : a kind of ordinary 

yy ox work. Costs but 
little more than 
a regular 26’. 






Send for circulars 
and see what 


J. J. - McCabe, 4 Dey Street, New York. eam 
allenic ileal aia aiid a 


a _The Double ‘Spindle Lathe 





CNGINE LATHES 
é DRILLING MACHINERY’ 


WORCESTER nd Vs bs ee OR a 


LONOON 


SCHUCHARET RIRMINGRAM | 
VIENNA onITTE 


BRUSSELLS /~ "5 PAR'S ~ AD. JANSSENS 


- miling rvachint possessing all the desir- 

able features of Range, 
oe Convenience and Durability. They are not excelled by any others. Work- 
manship strictly of the highest grade. 


KEMPSMITH MACHINE TOOL CO., MILWAUKEE, WIS., U. S. A. 


Sole European Agents : SELIG, SQNNENTHAL & CO., 85 Queen Victoria St., London, Eng. Sole Agent in Germany : E. SONNENTHAL, Jr., Berlin, Neue Promenade, No. 5. 
J. J. McCABE, New York. THE FAIRBANKS CO., Philadelphia, Pa. THE STRONG, CARLISLE & TURNEY CO., Cleveland, Ohio. 


CMAS CMURCRMILL CCE 











Horizontal Boring and 
Drilling Machines. 





HE No. 1 bores to the center of a 60 
inch circle. Table raised and lowered 
by power. Every convenience. Great 


range of feeds a -eds. -trans- 
> — a= = = ge eeds and speeds. Auto trans 
- verse feed to upper table. Screw-cutting 


BEMENT, MILES & C0... attachment or circular table if desired. 


A good, substantial, efficient tool. 
PHILADELPHIA, PA. Complete Shop Equipments of Machine 


34 Cortlandt St.. NEW YORK. Marquette Building, CHICAGO. Tools. 


. AIR COMPRESSORS swe wcersou:serceanr oni co. Gthss 











HAVEMEYER BLDG., NEW YORK 


Rock Drills, Coal Cutters, Channelers, Pohle Air Lift Pump. 
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GISHOLT 


where only a few are made. 


TURRET 


Baird Ma chi Ag gy 


LATHES 


W. Bi 
7 


Are designed for heavy work and are guaranteed to save time and 
money on castings and forgings of good size, producing duplicate parts, 


—— MACHINE CO., 


York.—Wa 


doe i) Liberty Str New 


srton, Griffiths 


oria Street, Le 
Freres ¢ nce 





F -61, Berlin, C 
ebaene 31. View nna, VIL. rf stri 


lter H. Foster, M 
ndon, E. C., England. 


ermany 


Madison, Wis. 





STAR vowes 


S and tt INCH SWING. 





Screw-Cutting Engine Lathes with Automatic 
Cross-Feed, with or without Compound Rest 
Friction Countershaft, etc. Contain new and 
original Features. Especially adapted for Took 


Room, Bicycle, Electrical and Accurate Machine- 
Shop Service, 


Send for Catalogue B. 


SENECA FALLS MFG, CO., 


687 Water St., Seneca Falls, N. Y., U. S.A. 





SOHOOGH OHHH OOOS 


; OOD 





© 
© 
© 
Sd 
9 
© 
© 
© 
© 
@ + 
e 








25% 








The prices of CUTTERS in our 


new Catalogue No. 15, pages 87- 
107, are subject to the same discount 
we have been making on these goods 
for some time, viz., 25 per cent. 

The prices of TOOLS, pages 
J-86, are net. 

By the way, have you got this 
Catalogue yet? 

If not, just ask for it. 


Ls STARRETT s&s, 


yf sory MASS., U.S. A. 


seosneese 


© 


SOHO OOH OHO OHOOS 





Electrical 





MIANUS ELEC, CO., Box A., 


Engine — 


Both Stationary and Marine. 
Dynamo and Motor Parts and 
Complete Machines. 
upplies, Telephones. 

Send Stamp for Catalog. 
Mianus, Conn. 





BULLARD 


TURRET MILL 


SAVES ON 















DUPLICATE PARTS 


Takes up little 
room, easy to 
handle heavy 
parts on, easy 
to see work. , 


TURNED, 
BORED 
and FACED 


Bullard Machine Tool Co., 


AGENTS: 
eae ote HILL & C 
SCHUCHARDT & SCHUTTE 
Berlin, Vienna and Brussels 
ADOLPHE JANSSENS, 
Paris 


BRIDGEPORT, 
CONN., 
U.S.A. 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE. Secretary and Treasurer. 


Crank Shapers. 


15, 16 and 20 inch. Quick adjust- 
ment. Easy of operation. Powerful 
and accurate in construction. 


The R. A. Kelly Machine Co., 


XENIA, OHIO, U. S. A. 


Norton 























The Walker Universal 
Cutter and Reamer 
Grinder has been especially de- 


signed for Cutter and 
Reamer Sharpening, and is probably 
the very best tool on the market of 
its kind. 
Special Catalogues to be had for 
the asking. 


Norton Emery Wheel Company 
dentin JOOUM AJOUI WOON 


Norton Emery Wheel Co. 


Worcester, Mass., U.S.A 
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MODERN 


SECOND-HAND TOOLS. 


L ATHES RADIAL DRILLS 
10 in. swing Ke 110 ir Swing Bausl atest 
zz aodsi vant t patterr 
13 * Blaisdel Ames- | 120 Swing Bickford 

Barnes 160 in mtd — Sete ex. heavy 
lt in. swing | ‘ Arm U1 rsa 
16 I hburg-Bullard 
18 * Flat Pond (Mu LING M ACHINES. 
20 x 8 ft. New Haver od Gere 
2 x Sf Fifield cer feed, Cincinnati No. 2, 
24 . ** x 22 ft. Fifield Pratt « Whitney No. 0 
26 ‘ x 12 ft. Putnar Universal, Brown & Sharpe 

N l 
PL ANE RS. Universal, Brainerd No. 15, tool 
22 in. x I um room size 
24 x 5 ft Pond Universa Brown & Sharpe 
2 “ x6 ft. Pease, No, 4, larg 
26 6 8 Niles lates v - 

— re) oe w MACHINES. 
30 in. x 10 ft. Gleason Jones & Lamson #16 in. Wire 
32 “ x8 ft. New Haven ced 
36“ x 12 ft. Fitchburg Windsor l 18 , Auto. Spring 
42 “ x 10ft. Gould & Eber- Cauck 

hardt Jones & Lamson 2 l-# iz Aut 
48 in. x 16 ft. Putnam Spring Chuck, Friction Back 

SHAPERS Gears andTurret Feed 
14 in. Crank-Motion Gould & MISCELLANEOUS. 

Eberhardt Universal Grinder No. 3, Brown 
14 in. Traveling-head, Warren- _ & Sharp 
24 Friction Headey Universal Grinder Diamond, 

Small size 
DRILLS. Surface Grinder No. 2, Brown & 
Friction-disk, Barnes Sharpe. 
20 and 21 in. Prentice, Plain | Universal Tool Grinder, Cin- 
and Bk. Geared cinnati 
22 1-2 in. Barnes, Bk. Geared | Tool Grinder, Gisholt’s. 

and Auto. feed Hor. Boring Machine, 3 in. bar. 
2 and 30 in. Prentice, com- | Hor “ & os Mach., Nicholson, 

plete 
26 in. Lodge-Davis, Bk. Geared ( teas ff "Machine, 2 and 3 
28 in. Aurora, Bk. Geared and in. size 

At ito, feed Gear Cutter, 32 in. Whiton 
-Spindle Barnes, heavy pat- | Steam Hammer, 500lb. Bement 

terr *resses os. 2,3 and 4 Phila- 
4-Spindle Gar | delphia latest 

J. J. MicCABE, 
14 Dey Street, New York. 
Successor to E. P. Bullard’s 
New York Machinery Warerooms 


SECOND=-HAND 


MACHINERY. 


ENGINE LATHES 


1 14 in. x 3 ft. 6 in. Putnam 

1 15 in. x 6 ft. Dustir 

115 x6ft W. & I 

1 16 in, x 5 ft. Ames 

li6in. x7 ft. D&H 

118in. x 8 ft. D. & H 

1 24 in. x 13 ft. L. & M., special 
12lin.x 9 ft. P. & W., elev 


rest and taper att 


1 27 in. x 10 ft. Db. & H 
128 in. x 12 ft. W. & I 

1 32 in. x 15 ft. Bement 

1 32 in. x 16 ft. Putnam. 
148in. x I8 ft. G. &S 

1 Pit Lathe, 72 in. and 18 ft 


PLANERS. 


116 in. x 16 in. x 3 ft. Hand 
Fee 

1 24 in. x 24in. x 6 ft. Powe 

1 24 in. x 24in. x 7 ft. L. & M 

1 26 in. x 26 in. x 9 ft. Gleason 

1 30 in. x 30 in. x 10 ft. Niles 

1 32 in. x 26 in. x 12 ft. Gray 


with two heads. 

1 36 in. x 36 in. x 12 ft. Powell, 
with two heads. 

1 36 in. x 36in 
Sellers 

148 in. x 32in. x 6 ft. P. M. 7 
Co., two heads 


SHAPERS. 


1 9 in. Traveling Head, 
Sellers. 

1 13 in. 
ment 

112 in. Crank Motion, Spring- 
field. 

1 15 in. Crank Motion, Kelly 


x 18 ft. Wr 


Wu 


Traveling Head, Be- 


Send for Circular. 


THE NILES TOOL WORKS 


a Li 


rarvin | nive 


NG MACHINES. 
l rsals 


nati Universal 





th, plain 
t pattert 


DRILLS 


244 in. Harris, Bk. G'd 


1 

1 4 in. He 
1: omer 
1 No 

1 6-Spind! 


SCREW AND CHUCK- 


ING 
2P 
4 W 
». 2N 
18 in. P. 


Bk. G 


LLLL 


arris, Bk. Gi'd 
Hendey 

indle, Garvin 
e, Quint, turret drill 


MACHINES. 
& W., Wire Feed 


», 4 Windsor, plair 


indsor, W. F. & P. I 


iles, with tools 


& W. Chucking, with 


F. C. and P. I 


MISCELLANEOUS. 


151 in 


head 


13 ft. Po 
l 
1 Whiton 
1 Circula 
1 


2 in 


Niles B. & T 


rtable Riveter 


Heavy Geared Splitting Shear 


4 in. Centering Mach 
r Shear 


Washburn Twist D 


Grinder. 


Garvin 
No. 2 
Machin 


1 No. 0 Newark Hor. B 


- achin 
1 No. 2 
Borer. 
2in. H 


10 in 
IXL Sa 
No. 55 


Bement Ho 


Cutter Cte Ne 

B *« D. 
e. 

& D 
e 

Pedrick & Ayer Cyl 


& R. Cutting Mach 


Bolt Cutters, different sizes. 
New | 


laven Slotter 
unders Pipe Mach 


aunders Pipe Mach 
Prices on Application. 


CO., 


138 Liberty St., New York City 


Mill, one 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U.S 


“MONARCH” RIVETL 


“ie 


ESS LEA THER BELTING 


Write for Catalog 





FINE LOT wrevetgaatl HAND regnepeneguani 














We have just bought tw e plants, w al 
ped with modern machinery comy the fe wing 
é. Aven. No. 1 Brown & Sharpe | 
45-56 in. x 15 nd, C. R. & versal 1 R , 
P. C. F., has 4 a jewe tee — 
tted 3 2 Garvin pla with at 
2 in. x 14 ft. Pond, C. R. & P. | No.3Ga Hand, with attacl 
CI SCRE Ww MACHINE S. 
8 x 17 ft. Wood & Lig N Pratt & Whi 
: F ‘ ii 
2: x 12 ft. Harring CI w cpm pte lot of 
und I I , ae eee 
Min. x8 ft. | P.G. & | X° : 
Se Sail 
Win. x 10 ft. Lodge & Davis \ ae . 
1 1-2in. H. S.C. R. & P. ; ie 
I and taper N , Ma has " 
20 in. x 10 ft. Perkins, 1 in. H ; es } . 
S.. PG. & P. C.F. & 20 in No. 1 Pratt & W 
4 jaw chuek fitted f i re 
17 in. x 6 ft. Putnam, 11-2 in we : 
H.S.,C. R. & P. ¢ GRINDE RS. 
I} in. x 8 ft. Pratt & Whitney | Cincinnat Uni Too 
PG No. 6 Diam = he ote 
l x with grind N free eee, t 
itta N 2 Challenge mple 
lt x of e & Da Ss ( Worcester twist 
1 H.S &Pr.c i 
. ks - PRESSE ahaa “hao ae 
ti itnam Stuc ‘ ton Wateor St 
13 in. x5 ft. Ames, 3+4 H.S : fe } necro . om , 
R. & I est and 2 chucks n W “% S Thy 
PL ANE RS. 
42in. x 42 x 16 Be 
1 head 
6 in. x x 10 ft. New Power Pr 
Haven, 2 heads - 
24 in. x 24 x 8 Pratt & “ye 160 
Whitney. 1 head to 1000 Pull pes “ 
24 in. x 20 in. x5 Hewes & n apt ‘ 
I Lips wort i . +4 ws 
18 x 16 in. x 31-2 ft. New Ha MISCELLANEOUS. 
lf x 16in. x 3f tna! 1-Spindle Garvin Profiler test 
SHAPERS pattern 
24 He vy Fr Spindle Ames Prot 
16 Hendey Frictior I 
13 in. Betts Traveling He Ck 2 ‘Hurlburt & Rogers Cu 
: A } sedi amend 
DRILLS. Mach. Accelerated speed 
O ir I Sp ’ hit . 
10 in. New Haven, PF. & BOR = 
n. | & WI B. FL & —_ 
| . 
N & . ‘ i i 
N +e 2 , & Lee & H id Saw Ma 
we ! 1 i 
MILL ING MACHINES S. | No. 1 Giant Key Sea k 
No. 1 ‘ sa 10 inche 
! 4 tie Li-tis Adams A I t 
: , No. 1 Gar Hand Gear ( 
Nx . S I ter te 
‘ 1-8 4 vet Ma 
Ne ‘ l 8 \ I ry a 
‘ wir ght t 
Wr I 


PRENTISS TOOL & SUPPLY CO., 
1715 Liberty Street, New York 


SALE EXTRAORDINARY. 


We have for sale all 
Polishing Machinery 
Mfg. Co., of Chi 


Fifty St 





ag 


ro, 


the Machine 


the 
com 


of 


Forty Engine Lathes, 


Twenty-five Up 


‘ifteen Milling Mac 
Fifty Buffing and 
Special machines f« 

hubs and other 


bi ] 
dDicycie 


hines, 


rr mak 
parts 


Tools and 
Cycle 
about 


Fowler 
prising 


andard Screw Machines, 
rht Drills, 


Polishing Machines 


ing sproc kets, 
All for sale 


at very low prices to close out quickly. 


HILL, CLARKE & CO., 


14 South Canal Street, 


CHICAGO 





A Milling 
- Machine 


In which the spindle 


can 


be instantly set horizontal, 


vertical, or 
tween, 
fixtures and 
Write for 
the 
Bench siz 


will 


Waltha 


any 
say 


angle be- 
e cutters, 


time. 


desc 


ription of 
Van Norman “ 


Duplex 


made. 


Watcl 


Tool Co ‘ 


Mass 


New York 
© SCHI I 
na and Br 











Bicycle F actory 


of the D. D. Warner Co. has been 
purchased by us and will be sold 
low for cash. Some machines 
used less than six months. We 
also have some heavy second- 
hand machinery and a complete 
line of new. 


J. B. DOAN & CO., 


68-70 South Canal Street, Chicago. 


A Few Desirable Second- 
Hand Tools. 





1 Fitchburg Drill, 28 swing 
1 Blaisdell Drill, 44 swi 2 
1 Whitcomb Planer, 17 in. x 4 ft 
1 Flather Planer, 24 in. x 6 ft 
1 Pease Planer, 24 in. x 6 ft 
1 Gray Planer, 24 in. x 7 feet 
1 Fitchburg Planer, 30in. x 8 f 
1 Pond Planer, 32 in. x 10 f 
l Pond Planer, 42 in. x 24 ft., 2 heads 
1 Gould & Eberhardt 36 Gear Cutter 
1 No 4 Windsor Screw Machine 
1 Diamond U ersal Grinder 
1 Brown & Shar eN 1 Universal Miller 
2 Diamond No. 2 Wa ter Gr nders 
1 30-in. Stevens Pulley the, 
1 30-in. U ght B M 
1 48-in. I riget Boring Mill 
1 63-in. Pond Upright Boring Mill 
1 14-11 Slotter 
1 Brown & Sha Lath I6in. xf 
>» Wil sl i Sf 
x } 
1 Flat lof 
1 Fit ‘ x if 
l Prat \ 7 } e - l atl 2 x 1 


“HILL, CLARKE & CO., 


14 South Canal St., 156 Oliver Street, 
CHICAGO. BOSTON. 


BARGAINS 


NEW AND SECOND-HAND MACHINERY. 





Lathes, from 12” to 48"; Plz rs, from 20° upto tid 
18", 54° and 60° Radial D1 2 Newton Mi 

Machine; No. 2Screw Machine; Shapers, from ¢ 
to 3U" B ’ erma er “if Pur nes snea©rs, E ive 


- lls, Engines Boilers. Pumps 
‘Bt N. THIRD ST., PHILA A. 


Planers, Rolls 


FRANK TOOME V, 


PATENT FOR SALE. 


ae 99 

The Vulcanus 

SPRING 

. POWER 

== HAMMER. 
Patented in 

Ihe United 

States of 

America un- 


der 
- No. 











347,853. 


The Vulear y Spring Power 
Ha I il it \ n n 
u t a ( L I erent 

¢ I ) rignt, of 
the i te ¢ imme 1 
Ame ’ tyment of 
roya 

] particulars to be had from 


B. A. Hjorth & CO., 
STOCKHOLM, SWEDEN. 
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) Designed, Built and Guaranteed by 


Lather Lathes. | Pte & Co., Nashua, " H. 


2 ae ’ nana _ AGENTS: 
f Lane ) %y Shape vs and Lathe oy Hill, Clarke & Co a ston ane Chicago. Chas. Churchill & Co., London. 
Niles Tool Works, New York Adolphe Janssens, Paris. 


as good as We CAN butld. Garvin Machine "Cl New % wrk and Philadelphia. V. Lowener, Copenhagen. 


THE ONLY TAPPING ATTACHMENT 


THAT HAS STOOD THE TESTS OF TIME IN ACTUAL SERVICE. 


Combines all that can be desired in such a tool. 
Can be used in any machine having a revolving spindle. 


IT 1S SIMPLICITY SIMPLIFIED. 


Effects an ENORMOUS saving In TIME. 
Nothing to break, nothing to wear out. Effects an ENORMOUS saving in LABOR. 
Effects an ENORMOUS saving in COST. 


WORK DONE ACCURATELY, QUICKLY, WELL. 
CAN YOU AFFORD TO BE WITHOUT IT? 


Yours on trial if desired—at least inquire about it. 


BEAMAN & SMITH, Providence, R. I. 


Makers or Users of Tapping Devices, NOTICE! 
Any tapping device transmitting power through a iriction of any kind is an infringement on our patents, 


A NEW SELF-OILING GRINDER. 


A FIRST-CLASS EMERY 
GRINDING MACHINE 



























































essential to every well equipped factory. 


WEB . , _— : ~ o - ainda ‘ an 
: grisly aa TOOL COE Its leading features are oe \ 
2" 


SPRINGFIELD OHO, 
Rigidness and Weight. 
Self-oiling Bearings. 


Dust-proof Journal and Oil Hole 
Covers. 


Oil Guards or Shields. 
Solid Steel Spindle. 
Journals of Great Length. 


Thoroughly Automatic Oiling De- 
VICe. 


Slide Rests of Wide Range. 


Will take Wheels 30 x 6 


inches or smaller. 













= May be belted from above or below. 
Special fixtures may be attached 
for doing grinding of almost any kind. 












Weight, complete, 1,150 pounds, Ati... 
WEBS TER & PERKS TOOL CoO., 22%: 
¢y Springfield, Ohio, U. S. A. 
V. Burron, Grirrirus & Co., London, E. C. Franz Kustner, Dresden, Germany. WuiTrE, CHILD & Beney, Vienna, Austria. 

















Order your bound volume of AMERICAN MACHINIST for 1897 now, before supply 
is exhausted. Price, $4.00. 
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a 
On, < 


, Morse Twist Drill & Machine Co., 
THREE GROOVE 


CHUCKING — zat —_— — 3 = . PRACTICAL 
REAMERS. Guive. 


WRITE FOR 





YOUNG MACHINIST'S 




















> NEW BEDFORD, MASS., U. S. A. _¢ 
BOOOGHOOGHOOODHOOOHOOOHOOOHOOOHOOOOOODOOHDHHOHOOOHOOHD®OOS 


‘The Success of the 18-1n. Springfield Engine Lathe 


is due to the fact that you can handle a great deal 
of work in a very short time, and in an accurate and 
economical manner, with no costs for repairs. 

These lathes attain a “ golden mean” as regards 


OOOOOOOOD 


price. There are higher priced lathes, lower neiced 
lathes, but none better. 

Ask us who uses these lathes, what they think 
of them, and for plenty of good reasons why they're 





good tools for your shop. 


The Springfield Machine Tool Company, 
Springfield, Ohio, U. S. A. 


nin lianas laatatdindindintiatalintindindinta OOOODOODHOOOOO 


OGOGOGOOHOGOOOOOGOOODH 


8600OOOOO® 






























































> 99 0000000000000 0 0 => REXEXEXELELELILITH) 
» 
Why lo 
“ A Good | Cutter Grinder § 
Duli | 
'o) 
+ Cutters, Is a necessity in every shop. 4 
le Taps, Then Why Not Get a Good One ? rs 
rs Reamers, ; és '?) 
Mills, This ——_ H 
» 
Etc.? UNIVERSAL CUTTER AND TOOL GRINDER 
has been recently improved, and now embodies 
many new and valuable features. It will grind 
solid or shell reamers, taps and cutters of any shape 
up to 14 inches, and surface work 6x0 inches. 
Send for . eae 
Special ; W 
Book YOU HAD BETTER LOOK INTO THIS. 
| Describing W 
| The LARGE STOCK OF 
Use of 
4 ur ‘ ‘ 'e) 
~ Metal Working Machinery, : 
Getaters NEW AND SECOND-HAND. }4 
| No. 3 Universal Cutter and Tool Grinder. | 
> ! 
'e| r 
i THE GARVIN MACHINE CO., 3 
>4 Agents for Great Britain: >4 
» C. W. BURTON, GRIFFITHS & CO., ' , ; ; and Varick tree 2} 
| 158 Queen Victoria Street, Philadelphia Store: Spring d 5 ts, | 
r London, England. 51 No. 7th St., Philadelphia, Pa. NEW YORK. rd 
poreeeeereserrerree XXXXXXXXXIXIIIXIIY! 
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ENGINE LATHES oe FORGE LATHES 
. TURRET LATHES .-. 
SHAFTING LATHES AXLE LATHES 


Modern Machine Tools. .. .. Catalogue Free. 





Sa eee 

















the Niles Tool Works Co. Piisstichia tostcs 


Hamilton, Ohio, 39 Victoria St., London, S. W., England. 


















SE SSS Se ae 






THE G. A. GRAY CO., CINCINNATI, OHIO. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Tl. 
STRONG, CARLISLE & TURNEY CO., 193° Bank St., Cleveland, O. 
These Machines FE. A. KINSEY & CO., 331 West Fourth St., Cincinnati, Ohio. 
are sold THOS. K. CAREY & BROS. CO., 26 L: ight ’St., Baltimore, Md. 
by the following J. J. McCABE, 14 Dey St., New Y ork C ity. 
Agents PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 
SCHUCRARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 


that we inaugurated THE MODERN SYSTEM | The Flat Turret Lathe 


You of automatically shaping and grinding LATHE, | erie 
- : oes Lathe work accurately up to 2 in. 
PLANER and other TOOLS, and that we invented diameter by 24 in. long. 


the machines to do this work at an average wage J " 

= - ones 7 

Know @ cost of LESS THAN 3-4 OF 1 CENT PER TOOL! & Lamson Machine Co., 
Springfield, Vt., U.S. A. 


Illustrated pamphlet sent on request. 
Selling Agent for Germany, Switzerland, Austria-H ungary, 
Russia, Holland and Belgium: M. KOYEMANN, Char- 


Vln Ali gle Ragland: H EN Y a I hen r : by : = P ai Mall, Manchester. 
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‘Constant Angle” Twist Drills are termpered uniformly throughout 
the Length of the Grooved Part. 
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ACME BOLT AND RIVET 











They are not soft after being worn back a short distance from their original length. 
Perhaps it would be to your advantage to use Twist Drills which will do the greatest amount HEADERS, 
of work with a single grinding. n — - a ACME SINGLE & DOU- 
We make such drills; their first cost is not the lowest, however. BLE AUTOMATIC BOLT 
THE T. & B. TOOL, COMPANY, CUTTERS, cutting from 






1-8 in. to 6 in. diam. 
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STANDARD 4r° SPECIALS. 
"2 CINCINNATIO.,U.S.A. 
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FOR ENGINES Ano MACHINERY. 
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WHEELS PAWLING & HARNISCHFEGER, 
GEAR CUTTING. 163 Clinton St., Milwaukee, Wis. 
— Chicago Office: 6G. P. NICHULS & BRO., Managers, 
rot GRANT GEAR WORKS, =. (325 Monadnock Bldg. 
co ved “EEBERWARD 7 SS a TH ILADE LPI *HIA. . 0) 
—¥ 6 Portland Strect, TON Cl 
‘ . 86 Seneca OT EVELAND. Sano FoR PRESSOR WorRKS 
“DOUBLE TRIPLE QUICK” STROKE (Trade Ma: Send for Catalog. | CATALOGUE: 26 Grtianatst. NEW YORK 











Gives 100 per cent. more strokes per minute than any ot! 


Shaper made Write for our’97 Shaper Catalogue ANED BEVEL GEARS pa 
GOULD & EBERHARDT, NEWARK, N. J, U.S.A. PL | | | | 
MACHINE MOULDED GEARS. 










































John Lang LS Some, Seem peeeane 
Foreign J Schuchardt &€ Schite, Helin. Vienna. Rrussels Mfrs. LATHES and GEAR PLANERS. 
gents ' oeppen ¢ USSIa Aper gents 
\ White, Child & Reney Vindue Aco aber Agent, @@ars.up to 12 Feet Diameter. 6 Race St., Rochester, N. Y- 











